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fli« work <i0Mritotd in tbtt tli««lt eoaelsta «f two parts* 
Flirt • I tetttt « l t6 tbt eoaposltioaal ttiadits m ti»rliM«oiui 
tiiAil 9 t l«« 
Pwrt • IX ooliOAmt wltft the r«Mtioo« of torailiiol aad ponaltiaato 
aeotrt iale f « t t r oeldo ultl i poni«asole oel^t ^fobroaous a«id, 
and todlaa ailda* 
PART • I 
tifieartaiaty orar tba fftturo ai^ply aad oost of potro* 
ormnioaU liaa r»lciadt«<t indttstrtal latoraat i s ootiiral aooil oi la 
as an altomatlva raw aator ia l t goaroa* la ordor to evoroono ttie 
aonte ohortafo of o l l t and fa ta , a progroMW of analrting tbo 
horbaoootta aood i^ts Is oadorway ia aatlitr*a Islioratory* 
Coaipoclttaiial stttdHoa of soao Horbaooous soad o i ls is givoa i a 
this thosls. 
U Horliiwootts Sood Oils 
Ths Oils frtw tho soods of toa spseios roprosoatiag oight 
botanteal fan! l ies havo ttaoa oxiwiBsd hy various ^rottatO|;rap)iie 
ma spootroaooplo toohalqaas to dotaroiao tlieir fa t ty aoid 
0 impost t i m • 
- i i -
tti« i f t f l iq t t ld olirfM«to«r«9M« {QIC) M«ly«l» r«fr«Al«d 
t^o prmwmi09 of ooavvnttoaftl fa t t r Mi«!t in varjriiig proportions* 
Tho nMomt of totol sattiratod aeldo proMSt l a tHo aood o i ls 
ranices froa 13.0 to 29*9% fHo palait io M i 4 fonts 9wr aoi 
of tHo wAmA fatty aoido io four •pooietf 84*7$ (fttoraoiiotio 
30.3^ (oabooltta ehtnontit) , fHo aaooat of atoarie aoid* nMoti 
I s ttsualty foimd aa alaor eonstitaoiit of tlia toad gljroaridaat i s 
^ . • i ^ in t» <araaa> 
All tlio s«ad oi ls axiiitiit good souross of C.^ioisattiratod 
aeids ( > r o i ) , aU io aoid «aa fotatd i a suff ioioat i r Higti ooaooa«» 
trat ioa (42.8^) la MMSBm l i M S » —^ • * * • ****• « ' A?i'^^offgtf^ff^ 
M w i d a a sad 2* oMaoasis wars foimd to ooataia a Higti anotait 
(>S0^) of l inoloio aoid sad Hoaeo olassifisd as *liaoleio«rioii 
drylag* o i l s . JU, aotiaoa aad jtaoiaa iasisaa aaod oi ls ooataia 
modorato proportimis {^fiQ%) of l iooloie*l iaoloaio aeids aad sisar 
b« of valiHi as •dryiag* <Als. Foar sood oi ls (IfffeffldLl JftfialiSSt 
T*olyi|onna J£r£fil£|ag|, J . iML2»9» ^^ Tyf^^ff^ff H o H s y S f t ) 
eontiilttins l ioolsie aoid dO^ao i^ aro *ss«idrsriai* o i ls* %!iorsas 
i l * «<»»*o'* ^^ X* ootwio sood oi ls eoatai0'>^98A of l iaoleio aoid 
«aA »«3r sonre as *a<m«dr]ring' oi ls* 
Tbn proaoat morM; rir«r«alsd tbat tfto spool as riOlA ia o i ls 
as nelt as in spoolfio aoids oottld bo fartusr st^Joetsd to 
anrfMSoaiG svataatlcm* 
- » i l l -
a* (irmiUram ^m*4 t>tl» 
rt«e<nitty «a^ tot«rc«t l« e«Atr«d la Htmwrimg amr 
•tr«titf of Cr^if«r« viiloli •ottld r l«ld s»ro or l«v troelo M i ^ 
<iit«« Ta the 9r«flf»at semoiiliiSf tlt« aw anatyils dtMlostH Uiat 
tDe (111 fron Tl>grl« aaar^ I t rloh la araele a«l4 (43,4i)f a 
eaR«tlta«iit trstieal of mmr Cruelfarao, aa fha ota«r aaotf 
1 * o<»oar<^ tf ooa^ I a l l waa foana to eoatala alooaaaoia aald («l«»^) 
bat iSairold of arttolo ael4« Uomvart tat gaa<»ral aoapoalUoa of 
oonveatloaal aelda |« ossftl In bota laataaeoa* faa o i l of 
Oiialraatli^ i^ialrl ooalatao aoth elooaoaole (il«9;l) aaa aroolo 
itZ»9i) oelda atoas vita alootsdiwsole aald (a»3i) aa alaar 
eciti«tltttoat« Vtia oaffleloat o i l ooataat (aS«Ol) aad roooalilaaao 
of fattr aeld eoi^oaltlim of X* aaara 9%9A o i l vita taat of 
waotard alt warraat farttiar attidlM to i^ipralao I ta aroii fotaatlal 
m^ to a«Mao I ts praotloat valaa for providing *ao«* adiblo Hl—m^* 
Th# saro^raole oi l of X* o^oarata la aa latarottlag fladlnc* 
3, fWr«r»aatlva Potty A^dt la JS>g|t|oa l » ^ f **y 
nar&«ta!cl titratloa of M>wtlloa l^adlaaf aaatf o i l a)io«t<t 
I t to eoatala Wir«rtaotlvo fatty aelds (Si)* 
Tli« aonooatrata of aoa«>o«y<oaata(l fraoUoa faa^oadad to 
nfttali»a toot for tae preaoaea of oyolopropoaold fatty aalita {QVFkU 
rti« otrelO|irop^o|<! aoltis aaro oaaraetorlaod aa a alstora of 
«fttv«ll« {2»3%} Mid •t»r«oll<i (0,9$) Midt iit<ia« witb nomal 
fatty Mitdc toy in* 61JO af tli« ti lv^r «itr«t«-««tiim9l tr««t«<l 
3tioe«s«tT« oryttftlltsfttioat of tb* «fiiil« <i«rft«a«t«d fatty 
«old eM«itttrat» afford^ ^y^»»ia«i3«dAftydraacy olalo a«ld« frmn 
tttiii md oiftar «yld«ao«a t t ta ooaolodad tliat ia|t3'»ap03Qratato 
(varnette) aald (^) la praaaat aa a aoaatitaaat (i»6S) of tlia 
flyoaridea* THa ^wileal ramtioaa o«tllaad In CHart I vara 
p%rtttrm9A to aatatitlaii t M atrttetara af vamaUa aatd* 
(1) Aau«-ioi6 «j30^ 
( t i l 41ii. l^droiyaia 
c»i m 
lUao /^Halo^ 
v 
m OS 
y a«/rd 
THa praaaaoa of alaar proporttaaa of tftaaa MetOilaally 
- V • 
«otlv« fatty aeldt in jl* todtaii •••« oi l i s liit«r««tiag •&<! 
tHnmtv fttrth«r reteareti in lipid bioctstsis* 
4« A ?f»w 3li&rt*Cli»lii Hydroxy Patty A9iA i n Jtaf»»^iluf 
earwotiiia (l»aliifttae) Saad Oil 
3aaa a i l of Miaoateilot aaraoaai^ Mt&arta aaaxaaiaad 
Rueoiosf vaa fotmd to ooatain a aaw n&ort-obaia soaolDr^oxy 
oaaatitratad fatty aeid {UB%) i a a44itio« to tHa aoraal fatty aeiai* 
riia hydroxy aatar (J§) vaa iaolatad t>y ooluaa obroaatOftraptiy aad 
etiaraetartaad toy i t s ai^aetral batoarioar aad eliaaieal traaaforaa* 
tiona (O&art I I ) at Matbyl g^JiydroMT'^o^»«4«doaaoaaoata. 
0l3(CSj)jQCOO©t3 C 
m^im^yjs^on • awicCcaji^caocHg #. acK o^Ccm )^^ ^^ :^^ ^ 
Qr^^MiiiA9 
CHigC (sig) j-tJH-C oii3)^cauca3 
(1) ai/F 
( i i ) JEa/UCl 
A 
&JM 
m 
OH 
Jiff ««ca3 
nm}Qimi^]jimi • midantifiaa proaaot 
PART - IX 
H«imUott« of tegtylanio Fatty Actfla 
^» fiOfttylonio aoidt ti«v« attr«ot«il lata atf«iitlf»i In tti« 
•turly of fatty aeid oiifigii«tiy» two aolda, KKaadaoyiiolo (J) and 
9«und«03mote (J)« tifir« li««ii prapnrad by tHe uattal tiroaloatioa* 
acihytfrobrotiinattoii M«t6od (Oliart III)* 
i* ^ i^O-HtadaoadiCTOic AatdtA Co^rodoot Oitrltta ^rothaaia 
oy 9>qndffyyno^? Ao|d 
A oo«9ro(i«otf btt6@rto unraported, <yt>talaad diuriag 
aeatyl«ialo aoid (J) fyothatla (Cbart t lDy waa isolatad aad 
flliarnotartaad at 9tlO«i»doo«lianolo aold (j^ ) iiy eoabtiat&oa aad 
apaotrat data* 
\|/ a 
3, I 2 3 
n r i i r 
.%l©.fcmf 
\K 
«CaG«(cnjj)gCOttH 
^^ 
( t ) Aq.&m 
{Hi Aiao®u 
^ 
3, 53^ i t iS^ i t 4S^  
With m ob|eetiv« of pr«pAria$ oxtroao (oxaoyolopropeao) 
nod/or diaxfiblflgretobutaa* d«rlvatlvt»t tHo porlioiixoie fttia (FdA) 
out<1«ttluff of Miittiyt 9« and 10«iiad«efaoat« ««r» lavttUft«t«d* 
Attnni^tod ojiOYldfttloii of t l i * iiootrloaio • • t t r t rottiltod in tiio 
foraifttloii of roarroBged wid ftdditloii prodaett, lti«tt«d of yloldlag 
tti« «istlot|i«tod otioildao* I t ««« oiisonrod lb«t iiio prodtiota o? 
PHK oxtdfitiooo of tli«M oiitora e«n bo vost ooavimloiitly aooooatod 
for «• arifttai; froa thft oxtroao tBt«r««diato« 
Tti« roaotloit of aattijrl 10*aada«iiraoato (Jt§) «IUi parliaaaoie 
aeiA l a ^ t o r o f o m gave mrtasted eoapoaoat ( j j i , ea« 49:4)^ mitiiyl 
lt-aldelir^o«t<M»oas^toiQrfiBdaa«ao«t« (j|t oik* t&iU ^^If aatliyl 
ftKtor of tO-athoicftflide«aa«-llti«diQle aeid (J[» ea* i O i ) , and 
•t!i3rt»«etliyt oadoeaBo-lltiodioata ( J , oa* 3lS) fotlonias tba 
patli doi»tetod la Cliaft tV« 
CUart IT 
-nti -
mmS 
II I * * ^ 
I 
II * ^ 
0 
0 
m a 
cajj 
m a 
I t i<>^  
©ig^aijO 
J)QHm^y 3,^^000683 
j» ai'i 
f*«j| 0«i<i«ttOii of — tliyl 9-va<lme9n9mt9 
MwAlmt tr«At»0iit of • • t u r l 9»tn(l»eyaoat« (J|f) wltb 
Aster of i«««thoijr«9««»th|rl<lte«i«*to»i«dloio aeid (J» « • , 9^)t 
• • t i iy l 3««tti3rioAr^oif(l*«ii«iiE(i]fli}jQf)oot«iioatft (J^ , «•• 91)9 and 
• • t h r l t»"0»o«ot•*»twaee«ogata ( j | » a«« 31$&K in* oboya r««otloii 
t « oat lined la Oiart v , 
Cteart V 
2i 
a. CM. 
If 9^  
li?l 
0 
» $ „ I II a t 3 
a ciig o 
l i t 34^ 
• IE • 
3* il3rpMir«Miiiiattoa of jli>gtyl«ttlo Fatty AB^ a^  
fbft r««Qti<m o«rrl«d out in ttt» iirosaat lavootliotloa 
(&ivtt VI) inroWoo t!i« sd^Uttoa of frooittjr propmrod ooiatioa of 
hypobroaoao not a (iiunr) to ia««td«^nioio oeid (J)« ftio rootatiitf 
prodaoto Aftor aiotiirtiiticm riol^od aot^yt tl««U«&rtfo«iO, Uh-4iUr9» 
MonndoeaiioAt* (jy|| ««• 3S:i) onil aottojrl titit«diliroiMi»iO-*o«oiaid«« 
eiuioftto (JIt en. 33i)t ond «i« alaor oo^poaost aoiMljrf mflisrl 
9»tl«<!l)iro«o«»tO«oxO!aid«e«BOftt« (J^y o«* lO^ )^* 4 «oaii«»i«t i« 
9ro|ioso<t to oeooiait for tho fomatioa of roaottwi ^rodoeto to 
releitiva yialiisi* 
BMJLU 
!fcaG-(0R2)gCima 
J 
(i) nmt 
(II) ^•m/u* 
1 
Hr Br 
I I 
«ic • c*(ca-)aCoocsi* MC - cHcnjJsmm^ a„c - a- ca<HCE )^-Gaa(si» 
II I 3 9 3 I 11 ^ I II I 
0 Br Sr 0 ar 0 Br 
Staltartyy tlio Hypobroalaatioa of i^uedoofaolo «ai4 (J) 
foltowad bf aotbfiettoa (Chart Vit ) gtif turoo pro<taet« aoMolyt 
(!t6r(Mi9«9«9Koaa<f#«a»o*t« (J7| o«» 12^)* To Moduat for tHo 
foraattofi of !in»ol»roiila«tloa pro<!ttot« Md tiiolr rel«tlTo jrlold«| 
a Nooiiaiit <f« ! • also propoaad* 
4 
fir »^ 
( I ) aoBr 
(11) iiaon/a* 
Brv 
I 
ca«-s-c-( ©1,) .cooes. 
' II I ' ' ^ 
a Br 
Br 1 
ar o 
12* ^3^ 
fHa aildlttoa of lodlae usldo (XH^) to aottefl ia«aa<toejraoat« 
(Jf) ««• obaanroi! to proeaad In a higttly rogloapaelflo aaaaar* 
Bilti addition l«d oiolttslYaly to ttie foraatlc^ of 10«azido«ll* 
lodooadoeaaoata (jy|) la aoarly qaaatltatlvo jrlold* ma raaetloa 
of vlnrt lodoa«ld« {^) altti alae la aquooai aeatlo aold aa vail 
• x l l •• 
mi vitn sotfttai salphliit la astliinol in prttMae« of • • t a l y U o 
moint of trt«tli]rla«ia« (JtK) fiiniit!i«4 t(Mis»aB4Miii(il« ft0l4 
(J9) l a TO aa4 m^ fimlA^ r««p«etlviilr« Itit flomrtiMt 
{c%«jrt m i ) dttsartbM ttia riiora roaeUoat* 
is 
Za«Ri}^ 
« 3 ^ 
m. 
I 
I 
-^ caj-c-(0Bj)gCooc«j ^ 
0 
( i ) Xa^s.OiijjO, 
( I t ) SI^HGl 
Slat I AT wSdtUoa of IN^ to aat&yl 9-aadaa)faeala {§§) gsva 
« anpar^la laoatrto alxlara of aatHyl 9«*asl4o«*l,(Modaai4ao«Boato 
• s l i t «» 
ftlonf iifttti ft alsftr |ir«<Sit8t awMiIyt •iiOw<ttMl<i««Mlft«Mi4Nilft 
(J i t • « • i t< ) * TiM rtiiMiUiMi «f JQ» HNI jy^ «ltii Mae is A M U C 
mi^ as iMtt at Hr nmjt m«ho< t«4l ta tii« imtmUm H 9« M A 
t9<NiiiO«Mlt«M<tt« Cjg «a« jy|) M^<!«t r«t^«tlir«tr* H M ftftMrt 
JflSaClUdyi 
.i 
t 
V. v 
III. 
CK|«^3»lH OK.) |CMaC8g 
jl^f 2S*I i t , MK 
I 
( l i ) Hi mi 
0 0 
JH 
I t i « tiit«rotUiiK to B9t« tiiat tte ttdditloa of lodtlM 
M i a * to t«ratiiat aeotylonle e i t t r (J§) gitra •xol««lvttly tli« 
r«il<it|iaelfio adanot JJ i^«rta» nayaralila ragloitOMir* JfSt i"^ 
JH ««r« aiitalntHl trem p«Bttttl««t« aMtrltate attar (Ji§)« 
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THESIS SECTION 
') SFJ' 1985 
T2991 
•'^?H3 
ne{>artfli9iit of ClitMittirr 
Aligarii »iiisU« ltelv«rslt]r 
AtlgMll 
Thlft I t to mtttitf tlittt ttio vorfe taliodiod l a tiiis 
ttiosfs flsUtted **Studl9i on S«o4 Fait mid fmtty A«idi« io tiio 
origlsal ivork of Hr* JltfkeiH Btitu doao ondor agr sttpomoion. 
Tho ttioslt ! • ti i lt«iil« for ttiltaiooioii for tiio amurt of liio 
(tegre<» of Hootor of Fhllosofiiiy in cttomistrir* 
Or* 4.K. 
Froftooor of ClitMlBtrf 
^fimm$ wifailtif Um 
intiilnittmi 
irords fftlt slKirt is •xpr«ttiiii wf graUtaa* to Fr9f«««or 
to Mooi^Uiii ^ t t work* 
Uf ta^o^todaoio to frofoooer il,J« Xtmm&t too In «o vay bo 
«f tlffttod rogartflag tlio feots» iMieh ft* b«o oxtoaiodl to «• tfoilBg 
•arloitt dlooasoi<ms eoaeoriilag tuooo rooosroboo* 
I «i otoo •irtroMoljr grotof al to rrofoooor f• aaii««]i, il«ad» 
D«9itrt«ottt of Clitfilotfy for ^rovtdliii «o aooootorr lotkorotory 
faoiUt iot dttrtftg ooaptetloa of tito vork* 
t oloo o«o m groat floal to Or* Faalii mmmA for Ida all«oat 
•fforta in eimatriiotloa of tiila tkoata work* I atao oai^ roaa ajr 
alaeoro approelatlms to Oro* tlogiiiattddiB mmaAt il» ilioala iia«ad« 
Ifriitlaqoo /HmnAf aaa otbor folton roaoari^ora for tkair 
oaoooragoaoati oo«o|iaratloa aad liolp* X aa apootatl^r thankful 
to ilr« Haaaoor tialiaood 3|<Mdi|t4 ako atraiaod kiaaolf la draatag 
tha apoetra liaatdaa halptag io raaaarok vork* 
i$sr a^moalodgoaoata aro aora dao to Mr* 1%A* iltlaat for 
tsrotag t^o aerlpt. f taal l r t I gladly aekaoalodga tko Oowtoll 
of Sotoatiff e aad ladaatrtal n999«t«k (OJXft)» Mo* &ol]il» for 
ftaaaetat aaalataaoo* 
Hakoak Bitott 
C O J I f E M f S 
9mg9 
!• Smmmry i • miw 
a. IfitrofittoU«ii i 
3* ?AnT • ! • Cotqiati tlonftl StaOt** on S«rbMi«oat 
S««i! o i ls 
Dt—o—ton 
(1) ^ft l jrslt «f litrl>Mit«tt« sMd o| l« Si 
( i t ) Fattr M i 4 vpaetrtM of Qr\mit%rtm 
•••d oil* 6a 
( l i t ) lIBr«r«aflUva f a t t f iioi<i« ia Jlfcutit»» 
imjtotm (MalTftooftt) tt^d o i l TO 
( i v ) A »•« •bort-«iiaiii bydron^ fattjr w i d 
(v) Idt«rfttar« oitod iOi 
«• P4?IT - I t . Hftaoti<His of AQOtjrloBia ratty <leitf« 
Tt^^orft^^tl i i3 
( i ) Propfiration of iO» «Bd 9f»doo]nioie ooids i4 f 
( i t ) 9|iO«uadoo«di«ioie aetdtA oo^^rodiMit 
daring ayatltosig of Diudoofaoie aoid i89 
( t i t ) iliia«a«l and «ioeoli«B«oat oposidatioa 
•tadioo of votlijrl iO^ ind 9tHid««]rB0«t«« i63 
( i v ) Hf^oiirottiiiiitioii of i d * Md o^oBdotjmoio 
«eid« i t s 
( • ) rreporfttion and roMtioa* of Tiajri 
^•Idoaxido dortvativt* of mitlijfl iO» 
and n^uadtcraoataa i W 
( • i ) Experiaoatal proeodoraa 8 i i 
( • i t ) Utorataro eitod 333 
8. I*iat of FdiiUeatiOtta 339 
symmf 
T6» «oHc (t««orlb9<l to t£iii tUtits «oii»i«t« of t«9 {i«rt«« 
f>«rt • I dffalt with t&« e<Ni]iositi<niftl stitdlM on ti«rb«««i>a« 
fto«^ o i l s* 
Part • XI eottoomo wltti tho r«»otioat of t»raiiaiil «i<l poaultlaata 
ae«trl«aiic fatty aei^ii vltn porliossolo oold, hrpobroMoat «oia| 
«Bd lodlno ttstd«« 
PAaT - 1 
Oiteortaiatr oror tlio fatare aapply ««d oost of potro* 
ofiestoata tiaa rokindlod iadastrtat iatoroat ta natural sood oils 
a« an altomatlva raw Aatartala aooroo. la ordor to ovarooae tJi9 
aofito aiiortago of olla aad fatot a prograaaa of aaalyaiBg t&o 
liorbaeoous aa<»d olio la oadorway in aotHor'a laboratory* 
CoAposltloaat atudlea of aoiio borbaeooiia aood olla la glvoa la 
thla tlioals* 
! • fTorliaoooaa Sood QUa 
Tlio olla fron tlio ao«»da of ton i^oalea ropraaaatlag o l ^ t 
botaitloal faalUoa liavo baas oxawlBod hf •arloua i^roaatogrii^iile 
and aoaotroaeople toolial<iao3 to datoraila« tbalr fatty aeld 
eoapoaltloa* 
• t l -
th« fr»t«ao« <l^f eoavsntioiiftl f«ttr moiAm la vanrtni pri^ortitms* 
Tli9 Mooat of tot«l MtnraUtf Mlds prtMat la tt» miatf alia 
raagaa froM 13*6 ta 38«9f» ma palaitla aal« fanM arar 2d;S 
of tba nl««i4 fatty aaid« la fatar i^aalaai a4«tj( (Mtraaiiayla 
^ •^^ (Oaliaaicta afttaaaala). ni« oaoaat af ataarte aaidf aai<i^ 
la uaaatljr foind as alaar aoattltatat of tlitt 999^ glyaarldaat la 
a«3i la X* JifSftS* 
All Hia aaa4 a l l i exiilblt gao4 aaoroaa af C.g«Haitatiiratadi 
aelda ( >fCI^)« OUlo aeltf a«« fauid in safflaloatljr Hlgji oaeeaa-
tratlon (43*3^) la Sfaaatto lad|aaa wA a l l * 01 la af Aaaataaaaoraari 
Manldaa aad j)* eiilaoaali aaro f ooad ta aoatala a alga ataiait 
( >«0'S) af llaolelo aold aad ii«aea elaatlflad aa 'llaalela«rlali 
d r r la i ' a l l . . Jj. J H ^ H I «<» §MM ISS^SSM —^ ^1» aoatala 
aodorata proportlaaa (^60$) af llaalala<*Uaalmla aalda aad aar 
t}« of valmi at 'drrlag* oll«« Foar aaad alio (^•i»ai|la aoaygtlaa* 
eaatalalag Uaalalo aold 40*«0'l ara *aaaldfylag* alia* ifaaraaa 
1 * aaf^a and X* <^ araaa aaad 01 I f aoatala '^ 3SI& af Uaalala aeld 
and m«y tntrm as *aoa«-diTlas* oi ls. 
Tha praaaat work ravaalad ttiat Uia S|»aalaa rlab la alls 
as well as la apaelfla aalds aoald be furtliar aabjaated to 
asrotioNlo ovutQatlaa* 
• lit • 
flvediitlr •tteli i i i t t r«at i s ovttrmA i n <li«««v«riac «•« 
• trnias of Oraeifart wtiieti ooald jricltf aaro or law araoio asid 
at la* t« tha praaaat aaraaniasi tha OLO aaalyaia diaaiaaad tHat 
ttta o i l froa tbaria aaara i a rteli l a arooie aoid (43«4^)t a 
oonatitoaat tjrploal of aaay Crtteifaraa* ^a tlia atbar baad 
I.odoara^a aaad o i l aaa foand to eoataia aieoaaaoia aeid (4 i«9i ) 
bat dairotd of artteie aeid. Hovavart tfta gaaaral aaapoaiU^i of 
eoovaatioaal aeidt i a i»aal ia both iaataneaa* fba o i l of 
Cbairaatbaa fba i r | aootaiaa botb aieoaaaoie (ii*9/&) aad araaio 
(3a»9t) aeida alang witli aieooodiaaoio oaid (3*3)6) aa a iaw 
oofiatitnaat* Tho aaff ieiaat o i l eoataat (33*0^) and raaaaiblaaea 
of fattjr aoid oa«positioa of X* aaara aaad o i l i^tli tbat of 
aaatard o i l aarraat fartbar stadiaa to i^praiaa i t a arop potaotial 
and to aaaaaa i t a praotieat valoa for providing *aa«* adibla oilaaad. 
Tbo aaro«araoio o i l of X* odooratf i a aa iataraatiag fiadias* 
3# nar*raaotiva Fattr ilaidi i a . ^ a l i l M Aa^laMI 
(<laliraaaaa) Sgad o i l 
narbetaki t i t ra t ioa of Abatiloa iadioat aaod o i l abowod 
i t to ooQtaia RSrHraaotiva fatty aoids (8 l )» 
Ttia Qoaoaatrata of aoa-oxyftaaatad fraatioa raapoadad to 
ffatphaa taat for tba proaaaea of ejoli^repaaoid f a t t r aoida ( C P F A ) . 
Tba Qfotopropaaoid aoida aaro obaraetariaad aa a aixtora of 
natiratto (S*3^) md tttrettlio <0«91$) Mtdc AlMg vitb aontftt 
tmtty mi dm \>y ihm QUi 9i tli« (iilv«r ol tr«lt-HMtiiiiiol tr««U« 
Stioe«tirtv« QfyttftlUtatioB* of tlitt oriid* o]qrg«a«t«d fattjr 
aelO ediieMtr«t« «ffora«d Iftfo^ta. tS^ttjy^yjB^ ol«ie M i d . from 
thi9 Mtd 9th«r iirl<l«aeti i t is eoaeltadiHl tbat i3ti3<-«po:Qr«i«i« 
(v«ni«iUe) Mid Q ) i t pr«t«Bt §» « eonttitaMil (t*e;i) of tfto 
glireoridtto* Tito elioaioat rooetioito OHtliaod in Chart I «oro 
r»erfor»i»d to ootabliiili tlio stmotoro of vomolio aoid* 
^ i 
(i) mm^toiB^o^ 
( i i ) Alk* Hydrolyaii 
OB OH 
fitao^/ltaio^ 
08 08 
Otad^/8aI0^ 
VM 
(ffljCcfitgJ^t^*® • Hooc(oiij)^jjCaaa 
The proooaeo of Minor proportiono of tliooo tiiologioally 
m If m 
aetiv« imttf m%dm la j « tudleiw WBA oi l la iat«r««tlai md 
deservA fartlier r«M«rob la l ipid bioi«««8i«« 
4. A ifw snort^cimia ifydrany Patty Add i« iftHttfttilSi 
aaraaaaa (t«^latat) 3«ad Oil 
S««d o i l of Ai^apaii^ltta aarao«a»# hltliorta aaoxaaiaod 
apeeltat vat foaad to eoatala a aaw abort-oisala aoaeliydrojqr 
aaaattnratad fatty aeld ( i .St ) la addltloa to tht aoraal fatty aolda. 
Ttio hy*tr9jey aatar ( j§) wat liolatad Hy aolaaa oliroaatogri^hy aad 
^araotartaad l>y I ta upaetral bofearlour and ^oaiaal traaaforaa* 
ti^ta (Cliart I I ) a« a a ^ t »*tardroay!B|f*t«»dodaoaaoata. 
Oart 11 
(M A 
I 
iOtfttO /^Halo^ 
Hm)C((ai2)2COc»i • antdaatlfled prodoot 
(1) ai / f 
( i i ) 2a/iiui 
PAlif - I I 
uttKff of fftltr «oid obMlstfyi t«9 Mids» 10«-«H t^«igf«oio (J) «ad 
9«»{»t4««mol6 (J)» kav« &•«« pn9«ir«d by tlM littaftl brmilitfttioii'** 
d<;hydrtmroiilii«tioii stthoA (Qli«rt III)* 
»l)Q«tral data* 
|»'a 
Aie*ioa 
V 
Br t r ( i ) Aq* mi 
(It) A 190^ 0 
I f ^''^ i t ^ ^ Jit 4S|( 
irti -
mnA/mr H^x^kiefel^ntme dtrtvattvos, ^ « |^rliwMi«lfi «eiit {fBA) 
oii4ati«M 9t MtUrl t * mS ia<-iiat««3rs»ftt9 wim iarttUgfttod* 
Attrapt«d •9«xt<S«tlQn of Hit oootrloato ootoro roooltotf la tlio 
formtlott of ro«rr«ago4 ontf aMitim pr^AmtWt tattooi of jnoKtliii 
tho aattotiMtto^l oi^oildoo* I I woo otoooirod tHot tlio protfnoto of 
mk o«l4«tloao of t&ooo ooloro ow l»o aoot eonvoBloatlr ooooaotod 
for «• ttrlolag fro* tli« oilroao iatoraodloto* 
flio rtooUoB of aotiirl iO«itttfoo}raoolo (Jf) alHi porkoas^o 
ootd la ililorofora faro tairoaotod ooa^oaoat (J§» • • • 49^) t aotliyt 
it«*aldoli3Nlo^O«^«Acorloar(iBdooaaoato (£# oa« i6$)t lialf aottiyl 
oator of i(i«otlioi3niado«aB»«li«t«(Siolo a«ld ( J , oa» lOSOy oad 
othrlf M^iyl aailooaao*itft«<loato (Jf M * n^) folloaiat iHo 
fiath ^ofitetod la Oiart !?• 
-v iu • 
n&m^m^y^imm^ 
0 0 
I 
II ^ ^ 
0 
If tilt 
(S. 
C8 s 
\ 
If ioi 
c«<caj|>jCooca3 
m^m^o' 
J , aiji 
la oatUmd la OUtfl Vt 
5a 
la .»« 
If »^ 
Q^^mO^m^QmO m C « ( G t t ^ ^OOaCtt^ 
0 ms 
iftf • * 
0S3«CM»«(^«< (»2)^ G09G1I^  
llt»t* 
• » •» 
9li# nt«9tt«i murfi«d out la I M pr«««it l»f««tlt«t|«a 
(c^art VI) loralTM tfem iAditlaa af fraiHtjr yraparatf ••litUttt at 
1gfptibr9t»m9 ael« (noBr) to iEMMAaoraalo a«l4 (J)* ma raaaltlac 
pra^lasta aftar M t i ^ l a t l M ytaldatf aatiqrl ii«al«alir<««iO> tO«*i|lira* 
iraaadaaaaaata (J^t aa» S8f> m€ aatfegr^  lt»tt«ilkr«ia«iO«axa«ada* 
aaaoaU ( H t aa» 1^)9 md mi$ mimme ^m^iiaRt aaMtrt a t t ^ l 
9tit«dltira«a»t0«aia«»dlaamaata (jUt aa« 10^)* A aaaliaiaaa l a 
|ira{iafa4 ta aaaaant far tha fanuitKMi af raaatlaa fraaaata ta 
irolatlira flaltfa* 
JUUUWMHSNL 
J 
( I ) nmr 
( I t ) itaoaiAi^  
\J/ 1 8r i r M/ I I 
EC • cHm^^ifif^m^ sc • cAm^)^smiMg 2^9 • 0- <»«(aij|)yGooaii3 
0 sr I r 9 8r 0 Br 
Ji» 3^^ i f f «>^ i i t 10s 
Statlartyf tHa HypotoraaiaatloB af 0««Btfai9r»ola aai4 ( f ) 
fstlaaaH 6r aatlqrlatlaa (Owrt Y I I ) gara t^aa i^ ratfaata avMlyt 
** xt **^  
f»f«Attoa df lifpoirootiMillott i^ roditeU «iMI tkilr r«Uiiv« jt•!(!•» 
m^^mAm^),fiom 
I 
(ft) iidir 
(11) utmM^ 
Jit SfH 
I 
• r 0 
(ft). Of i^ i f^ l l^ 'T^ fynf i f f 
Tht adittlott • ! tottne «sl4» (IS^) t« ••tt l f l t<Mti4««3r»o«t« 
(J§) t ^ «bMrrfti 19 pwmm^ la • tili^lr r«il*tp9olllt aiwivr* 
Tlila ftdilttai Ud •x«t«ilY9lr to tiM fwnMtioa • ! t(l«i«iiAi«*U« 
t9tfiiaa4lMi»o«t« (Jg) t« Msrir <|iM»tltaltv« yi«ti» flw r«MU«tt 
«f TliQft t«aoMli9 ( I f ) «lt^ tiiM la a^ iMiOtti Mttio miA tm iwli 
• « l l • 
iM vltti •o^toB auliililtfs la ••tHattol la i^ raaanaa at aalalrUa 
aaowt af tHatftrtMiaa (VSA) faralaliatf 10 "Mtaaiaaamla aaldi 
Cjg) la 70 «ME 90% grlattfy raipaallvaljr* fiia flaviliaal (csnart 
V f l l ) «aa«rlbaa t&a aiiova raaattaat* 
MB 
Ktt«ifOAa 
Mn 
•« 
I 
i S t 3IOO?( 
0 
1 
( I ) lfi^,9B^, 
CB^oa, ISA 
( U ) i](»SI 
Slaltar aiMltlaa af l i l j ta a a ^ r l 9>"Maaa<yaaata (|§) gara 
a aayariribla laoatrlo alxtara af attftri 9««sl4a«ii<Mo(iotaidaaaaaata 
(fSi* ea. 98f) aad aatlijrt I0««sl<la«#«4aaafai«aaaaaata (J|» aa« Mjl) 
alaai altii a alaar pratfaat aaaatrt 9»IO«dlaaltfaaadaaaaaata 
(M* »*• 1^)* ^« r«atieUM 9r JUt Mi J l Mm •!»« fa oosUo 
Mid wi ««ll fts nr K«^ »ttm«l Ui to ttm iwnmUm 9it • • ma 
tOmmtOMmitmmtAo (Jg Mid Jf) midm^ r»«p«6ttv«l]r« fk« M«v« 
r«MtteB« art •atUsvi in C e^rt I3U 
XmrnSmSmJut 
»3 
I 
1 
xii^aojMi 
( a ) fttmt V 
M 
I t Is lat«rs»Uiif to Bot« tMt tii* aMItlwi of lodia* 
ttslds to tofHtiiftl Mo^loaie ootor (|§> CMTO ontwlTol^ tbo 
roglottpociflo Addoet ^ il^rooo oofioririilt rtfl«lo«Mirt J | aad 
J l «or« olit«lMitf £ro« {loaiitttttito M«trio«t« otior (J§>* 
iMfftomiofioii 
fll« world of tf ie*o ohAll iMVo to foot IHo fliiolloaioo 
fOioi Hr ttM r l f tag oeot of |^liro«lMfll«ftlo m€ «y«ll«tetUI;y 
of oniiilo oilo for tlio ospvi^as yoj^oloUmi* Aooonttag to 
pood 01^ Agrteiilta^ driMiliotloa {rm) 4ot«, vorltf oolfiit of 
olio tmA Qllooilio to UlEoIr to fo i l la $»H* Xt to fogrottotolo 
IHftt oltMii^li our eooBtrf iMt oililorotf grooa r«irottttlOtt» tbo 
ollooo^ oropo oro ooltlvotod lorgoly mdor ooaiUtlooo of osorir 
otorvotioat t^oro to a roat potutitlal of alaor ollooodo libloli 
i f proiiorlr tappod oai oniiatMtialljf aagaoat tHo ovorall aiyplr 
of vogoiaHU otto aatf oaa kolp la brKtilai tHo «l#o gap Hotvooa 
ttMilr doaaid aad ov^ptr* 
Ao pw vorld oatlaato t6o prodaoUoa of Togotablo olla 
liai grooa oipittMHalljr ovor tlw tat t go jroara aatf hm aov 
roaotioil ibotti 3S i^lUoa loaswo par jroar* fHla largo laaroaao 
la fat oonaaaii^oB lo 4ao aalaly to tiho aoo of aoro vogotablo 
fata la oaiblo aad aon«o«l1ile Hi ladaatrtoa* fHo •ogotatolo 
e l l lagoitfjr la ladla todi^ r oooaploa a pivotal poaltloa la tte 
aalaotrowi of I t a oeoaonloal dorolapaMait* I t lo oatlaatotf tluit 
ottr ooo8tr]r*o forolga ox^aago la to tbo taao of aero ta«a 
^•700 arorot for iaportlag olio aag ollaooia* 
«• j2 ** 
T%« ««gal€e^« of tli« tmttt md iHllt imdu»%rf MiOiMts 
tn oii«-»flftli of tHo total {»«troolioMie«I« luaiuitrr* V9g«t«!>lo 
o i l * eoatrtHato tlio groatott oliaro to tlio iisdtaatfy* m * ^iioiiia 
of baart dtaaaaa baa eraatatf a aiabataatiat ablf t towarita tba 
ttaa of Moro vagatabla otla aa ecwiparad to bjrdrogeaatad fata* 
rnrtbar tbt rtalag aaat of patroeha«loala baa foread tba o i l 
hmmd Indaatrlaa to dapaad aora oa agrlebattloala darlvad f ro* 
agrloultoral prodoeta. Tba driving forea for tbla now opproaob 
l a that at Id o i l avoadlag plaata ara a raaaaablo aoaraa of 
agrlebawleala. 
Tbara baa baaa la raeaat jraara a f l i w i r of lataraat la 
tbf» rosaarob of •agatiAla o i ls aa a dlaaal foal* Hora ra«aatly 
tba li^ortaaea of o l la aad fata la ooaUaaoiialy laoraaalag la 
tba bloeba«l«al and bloaadlaal aelaaoaa* Oarraat rm»9nroh0» 
in thmm^ f latda «r9 eantrod oa tba autr l t lonal aad pbyalologleal 
rota of fata iiad tiia rola of dlotary fat In dlaaaaaa* partlaalarly 
eanear aad aoroaarr baart dlaaaaat. Ooaaldarlng a l l tba iibora 
aapaota I t la apparaat tbat tba world of 1990*8 to faoa tbraa 
wafor problasat 
U ^9wr aonroaa of o l la aad fata botb for adlbla aad 
aott«adlbla ttaaai 
3. IntarobaBgaablUtf of o l la and fata aad daaaad for 
aora POFA eoatalalag tiydrogaaatad olla,and 
• 3 
A r*««aroli iiro|««t of Isdian COOBOII of Agiloalftiir*! 
Sooofireft itcm)f Mow Holftl ttiiMootf o«t of PWA30 fiMio lum 
hmma la oporatloa in 4Ug«rlt 4«iU« ilatvorsllr irtaoo I9T4* 
fhlo firojoot kotpoi to oxj^ loro tHo oltoood potoaUnl of Ut t to 
kamm «tl<! onoolttvstod Imfiiooootto ofHieloo* fho proooKl work 
of oa«po«|lloa«l otodloo on foto m& Uio olioMlotry of onuoiial 
fftttjf aeiilo to airooto4 to aeHtovo tM oHioettvo of flodtag 
oltanifttiTo roootirooo of oloooiioalooto oad vogotatolo oils for 
tlio tntrodiietloa of «o« olloood oro^o* 
F A H r - I 
Wg^iHHnCAi-
- 4 -
v«(tt«bl« o i l i« a mm}9r soitro* of nti ir lUoat •sfseiall jr 
for tli« ir«U«r«bltt ••«t i«a« of ooolttr* tUm kmum bo<l/ ««td» 
f«t« for naorgr mi for otorAi* M futoro roo4« tk« Mod o i l * 
«r« iiloo atorf for UMiy todiiotrial pttrpotoo aport from Iko 
taportoat ooastltttoato of kmtm diot« rti«f aro tiooft «a t l l t f 
Atamto md for niiicliii ioftps aB«l labrloMittt 4ro«oi«& of toatliort 
fiiro olfttoi;, Modteinoo,«o^ oo»««Uoo» ftio dryiag ly{>« of olio 
aro oood la tHo aoaafaotaro of torfaoo ooatl»so» o i l olotb,«ad 
tinnlewi* flio eiiic»ii lof t aftor r»«ov«l of tlio o i l aro ii8o«i no 
itnlaal m0 ^ i ; t t r r f«od of tor o^ta^lo ftloodlag or as fort l l looro* 
to tiio roeeot paotf ««HI» of ttif» alaor ttei} ollji aovo foisiil a 
Diaeo t« latfoatrlal foo4 proaaolo oaoti at oliooolaloo* A|ipUea-
tloa of tfioio Nood o i l * * • an oxtoador for ooeoa aattor la 
oftoootatoo Hi 11 glvo « i lapotao to tftoso a l l * far oxport. 
THoro to a groat daaaad for tHooo prodtuito oraroowi alaoo ooooa 
Unttor %«« lioooao vorr otponslTo of lata* •llaer aood olla 
oooH bo aood In varloaa otHor iaant t r lo l protfaeta l ike fattjr 
alooiiolTif fat I f aalaoa ote* aftor aaltablo proooaolag* Cturraatly* 
fata m^ o|l9» |iOi«oaa alioat 40$ of tJ^ o palat blatfort iO'^ of 
tho tarfaetaatt «td 19i of ttio plaatlolaor aarliola* uttaor 
aarkota oonaldorod arat wflioaliroa ( ! ! )# agr I oil aaloalo ( i a i ) | 
oaglaoorlas ttioraoplaatloa {Zi)^ m^ ayottiotle l i^rloaata {ZQii* 
la^iapal ratty Aotdt of Bmi^A m i « 
fhm lMi||«ebata fatty setd« tliiit are tti« aotejaot of t ^ a 
thatl« hero t h ^ r er i i laa in at lit vagatalile aaaet o|U» ilatiirat 
fatty Mtida oeour nalaly tm gljroarl^aa ai»l a fa« aa ivas«a» Iha 
ttAic*«ittp of tfiie gtyoorldea variaa aidatjf tn cKN i^iNrtfiOA aa va i l aa 
In f a t t r msi^ e%nin laogtb aiafS dograa of ^aataratloo* ^ora tiiiMa 
3^0 fatty aoldi hav* itow baao reportaii» 
natural fatty «9l<fay wdattiar aatttratod or tmaatirala^^ ara 
;tsualty atraifltt<»€Mhatit oo«{»oyttda i4t^ an avan amriNir of oarbois AIOMS 
tmff ar« tsoat aoiraiiHily ^i^t O^gt ^« |^t or C^„ ooafioyada* fHa aoids 
irltit {irfHi0tia<f itfi«la«f ^ o t i e ayttamtt aiKt im od4 nuodHir of oarttoa 
»tfi!»a ara atao tnoivit* fJnaaturate^ aoida ficnro liouftila ti«»d« vittt 
a»tiRtty Ota (?.) eotiflgttratlm in oortain prafarrad poaitloaa in the 
'^>i*ti<m «liatii« l a addilioiiy tiowavar* ^rm* ( i ) olafliilo» atlaaiOf 
aa«l aAotylMito fttt^ ^a ara tasown alcwi witli otitara IHat toave eoajfigolad 
t«ii«ti£ratliHi* Polyaoo aeida hmm tmti^lmti iatarruptad taiaat^jratiCRi. 
ii{yit«aAtad fvoietiCMtal gr>»t^ a of natorally oaeitrrlttft fat ty act4a 
laoliiAa tha tiydrosgyl^  katOf and apo:«r sfOtipa» of aiiieti tlia ^druxy* 
atitiatitotals «oi*$s ar# aiora OOAISQIS* iooa itauattatt naturally 
oiK!»iiTlng fatty ftei«Sa wre tttoaa wtta ttia o^olopro{iaiia aod eyela-» 
pi»ito»a atnifittnras* Tito onutiitftl atruetaral ftatwrao of raoaatly 
dlaoorarat! aaturat fatty aeicta looluda ttta folloirla^ groaiiiagat 
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^««ltl««t thtt iboro •traotural grottpiaga • larg* nmtHir of unfaiaiUar 
nOfittlon M l^ i«oii«try» 
ff»«ttir«s or f«tt|r aold «i«tai»9Uss la oownoii* t t i s oalr d^tliift 
frutt fmd m»^ ^tivwl^pmrnt ttiat aarlitd ^fforonooo botvooii o|»9oieo 
Kpnuwp aad tlis noatral l ipldi of «««d olio ATO tfto ootiroe of aoro 
t«i»«ital tmtty ootd typos* 
«* a • 
Ffi3r»l«iit Aft! olieaio*! iMiii«di for iit« «fuily«i» of oi ls «a4 
tmtn d«v«lopod irodttally ovor tii« oinotoootli ooattirrt M ^ oro 
ot l lS qtilto tifdoSjf la uto for oiuiraotorioiitlon* ffttio I I M »«poiii* 
flQattoa Tfttoe to obaraotorloo «•«» •ol«oal«ir fNiii;lii» tteo iodloo 
v»la« to mtjuiitro nuiataratloti (taelwllii^ 0|io4Ed«l looitio&qito to 'Omml 
with oonjn^stod systoaolf tito rufraotivo iodosr tm m nhmm &» mmaml 
eoii«titu»iito» t^o itfttroxjrl or iieotjfl vola«| fiifi t l t r o ifalttot aa«i 
tfi» feoirtftroai^o vnlm o i l oorvt to Ijidiieato tho tjrp* of fat tfiat 
to to foo hflidloa*^* rno iodloo vatuo detorisAaatloaa Hy tHo wiis 
{tad if^tia li^tlteds tiro «tiia4ar<l firooodttroo wl(^to4 toy anny 
n 
f!Otmtrtn«* Roeontlf a r^iA nothod for tHe dotofwftaation of 
lotflao ¥A1OO liaa ^ooit d«rol9{>o<l la iliiali a 2*31 aotation of aorct^ oric 
aootatd In aeotie aoia I t i»itt«1 a« aooalorator to aiiortoa t^« 
roaetion t i« i« th% ootour toata for fpeeifio oita hme toaoti 
(ffflFVetopotf tor (Hiaonrant oUaolats for qitatitatiira aaalyais. 
Mffxt Qmm aattooda of aoparatios of fat ty aoida iato v a r i o ^ 
firnvmrn (7!iroiifttoiraittiio aotJftosa bavii ov«rr«ila(t tHo olaaaieat 
laothmla for aofiaratlon of fatty ael(S«« Ttio to<tio«t appeomm l a 
fat ty aoia aofiaratlon Is tlia reaoIutliMi of fata toy eotattoroiurroat 
atatrttotttlon (cc») liotoooa inMlsoitolo aotYoata iato a aorloa of 
fraotlooa titat ootald toe fart l i tr Mialyaod* 
tfio f i rs t atop ia l^oatif ieatloa of aa aoH ototalned froa 
a so«^ o i l i a to ototata ttoo aeld In tha purm stata* I to aiottia^ 
nolntf nltravlelot iW}^ and infrarod (IH) spoetra givo claoa to 
^ % m 
the protiiibl* ld«atlt3r« I f I t i t not pwisililt to pww^m a eooiflcftwly 
litire «iiii^l# or tH* aoi^t I t may te po««llil« to ftrmpmr* oa« w wir« 
pure dvrivatlvot froM « ^ooeoatrftts* fti« ^ttrftotorlstlea to tm 
iotomliifi^i tti«itt wo tri>o of fanotlOBftl grouiit ofeiala t«aitlit ntaiitier 
«ntl typ« of tmoolttratiOBf waA tti* p9t»i%l9&* of ftinetiooftl groiqis 
mnA tftat of 1^ 0 «o«itfttr«tioa« 
!lt« «od«rs ttetialqiits of o i l !iQftljrsl» iaelti4« «iir9ttatogra~ 
pTftey «peotroseQ|stOt «id iii«ideiiil aatlioat* 
( t1 g^ ro« o f o r # ^H ttofealqayf 
rtur»« t«ofiatq«i«t <loai«ato at | i r«s^t In tfi« f i c ia of Upici 
mal3f«t«f ttilii«lafar <^ro«atop*ap!ir ( rua) , gaa-Hqtild «tir8«a|0|;rapii]r 
(ot / ; ) , {i»tl lateat Inaovatad tUgti praaatire Uqtila e^rinaato^raptiy 
('!Pt0), Pi^nr Ghrmimt9^v^%y (FQ) has not haa ataift aiioerffa la tba 
tt|»l«! f i e l d . 
^''^fyr i^;^ ro«iatQF.rai»&y 
Aftar the IntrOiittotl^ of TUJ^  tlui two of l^ C luis fc«o«»jie vary 
s 
ItisAtaa* la t^la t^lial(|tia « tba nl^rtttra of edv^oada is sep&r&t&d 
ttitct thm %m%(9» of tjiffaraat aonatitamita oa a str ip of f i l t a r pi^^r* 
fha aapar i»ta a« a eooliiaatlon or partltioSf aaaorptttm^ mA i^m 
tDtQhfmgif* t%« 9iK|itr i « mn^» to ratala a atatlooAfy polar (dflaattayl 
fora^pitda or 4t««ttiyl fom»ol;)e<4{„'0 ^ a aon-potar (paraffla» 
f l l t^on* et0*1 '^emtf mA rasotatloa la cNHtalaa^ t by ilavatopla^ l i t i t 
a I I Q » | 4 i!«alsel!}t# with tfta fijced llr4ii|ci. iiev»raa^«(»&a«a i*C Is 
prefurred la mm% em09 ii8p9otally fatty «oiast glftmriiimB^ »t«jrol«it 
ma futty ala<^ols* 
fiit»«i|«ygir ehr^aatogrgully 
rh» ^ritiotpte of fbC »BS dasoriliad es •orljr «• 1 9 ^ * iU; 
gAlfifi^ rverofnltloa cnlr fr^Mi ias& wlMSJi i ta j i l <l«»erili«4 equtp««itt 
anrt «ir^9(ittrft« for tfi« praparttllan at otirMiatoplAfast and daaoua* 
tratedl iH« patantial asafatn^as in t ^ fri^itiiiiiatiaii of auliataitcaa* 
h^mtfmtm »i|atpB@iit naiM mm apraadlara far l&a taitftMra aaatlUt^ of 
«ftna«t |iY«it9«i Mo^  laiivaraatly f^pUealtla adaorlKWta have t»a«oa0 
etmsMiralAlly «<nilta&!l«« !1i« »i>«a<lf ««fi«itiiri1^f antt rcaanriLniile 
nfflelflnifsy ©f a^ ^ptwTfttl'Jfia («:^ to so Mg of the aonpU) that oatt lia 
at9*ttf?ve<l on laarurK of ftaailr-dlvid»tf aotia Aatariotai notably 
tiitiCA it«l| eoatdtft em glaaa plates or aron n^orosoopie aUda«» 
tt9lii^ Qiiintrd rlnlsf, «olir«at tjrateaa haa droitdht ahottt « revoiutioa 
in fat aaparatioa* Tha nmga has lioaii farther axtiadiad by thd 
tntro^iitotion of argeistatloit or allvarHL«t rLC , wbloh om rasolvo 
a 
hoth Hy dagr^o «id typo of aagataratiOEi« aad horio aoi4 tLO i«hiob 
Is partleutarty foo4 f{»' tha fii^paratioii of variotia atareo (threo 
and gyythro) fotua of oagrgaaoto^ ttatariala* 
^(Ssorfttlfm tW hm hoaa laied to aapnrata aoa-osygloated 
fnttiii' ftei^i» as a otass^ trom 0pfny aeitfat tqrdroiiy aoiasy am 
Id 
*1t'iv<!roisy aeida* Tha aAxtwaa of aatara of iioii<-oxyioaatect loiii,* 
ofifiin fat ty oet^a Hava baao fraotioaatad aoeoraiag to dagraa of 
^ins9t«irati'Mi en^ oh^n loagth rni layara la^roipatadi idli i a 
• l i -
f t f 4 
fi^rtrophobto mgmt s?jch as paraffto*. j t lg - m4 traae iaowira**, 
13 iiii^ #nfitr imd lifdrchry ««t«r« h«¥e b«dii •«pariit»a by i^ OMatoiprii^ tagr 
fm 4illlo« fittt O««ilV0r i i l t r«t«* ii#e0]itlr • l l v« r •ttlpteaaate tiA» 
e^mt o.N'?'* In plwmt of iillvtr altrata «• argMlatlan mA oUmrring 
l i 
r«ag»»t in rt<C • Flila r««g«Bt p»r«ilta fitQ wttparatioa of fat ly 
fiel^ emt9twi i4ti i 4 l f far ing dapraaa of antiitiiratioa a* w t l a« of 
M f / J S M i l»o««rle fatty ael^Sy mtl allov for dlraet oliarriii& of 
m frnetioBS. Trlftyeoriiiaa hmt^ to««a frattlloiiatad on argantatioa Id 
as well aa tiorlo aol4* fl«C* <'criUoal pairs* of aelSa or aatars 
liar'* lia«t raaolvatf tiy r«V0r»«d«piiaae fLC aftor ^ydrosMatiwi or 
11 
brtfoloation of ttia mseturatoa portiioray broalaatlihi aurlog 
i i 
r«vtrt«^«plia8e piirtlticm fI«C has also Haoii r«9ortad**» Qc^AtiaaUoas 
nt rcvarftail«i}hiuia partit ion Tlis aan arftntatitm r u : aro fomd etora 
nnaf^il for ttia aaf aratioo of siivtiaroa of saturatad tM aaaaturata<i 
13 
"itparaticMt of loiig*oli«ia alooiiolt* t ftootylaitle m4 etiiylaaie 
tti»tarlal« f apltMo «itl aposy fatty mi^n and tliair deriyatiToo { 
ofiotT, HydrotTf Ititloliydiroify and Irata fatty aoldt | aareapto aoatle 
21 
aoid |iro<^ai!t« of Itmi'^hfAn mmg& anaatoratod ooi^ouBda | tSiear** 
f>9i[yUe Msi^» I f}oly««r8 | eropisiyiiio m^ d^hy^roerep^afnlo aeid 
^stors t iiroiio-darivatiyao of unsaturated fatty aolda vara 
«i^iiiy«« fty T i ^ . 
Fav dlagnogtle the ipot testa iwiag raagoatiy plerio aoid i 
>ratTifi@ii raafoat (5» Rttlpitor In c^^) , 4«(£;-nitroti«nayl) pyrldiaa*^, 
md 3t4«<Iialtro|}^aayXbr^ra«la<i Imra itaan daraiopad for tka 
• I J • 
dutttetton of •]i0]gr» orol09rop«tt»» ao9tfl9»t9f and iMto funettcMuit 
reii!Mietlv«ty, la tli« stawdi fatty a«ld« of tm wiciioiiti o i l * m seidio 
Mi<l « aftirtrftl lolat ioa of 4>#**tito (dli»otii|>l«ilao) diplHiiiyleorbiAol 
to (Btvn-^m) em h% mm^ M a eonvoiiioat iMd ••iio&Uvo O ^ A T roafont 
for tDo tfotoetloR of ttiftoU tmd oartooxjrllo aoldSf ro»|iootivtljr» 
^daltomtiofi of ¥iittt«bte irogfti^lo o i t t vltit «aiaal fat or 
31 
eti»ii|i«r o i l ean Ha tl«toota<i W tu: *» Upl^o* aftar baviag toaa 
|»olftt«ll lijr riiO^ any bo »orii|ipoct off t N i i l « l t t Md oxtraetad fron 
tft« nfirrlar aatar ta l . rLa oo(t tie oaplf^td to aoaiior aottiaa 
QftFoaatogri^itiio tmfmrmH^a an^ eotiraa of r««etioaa« Hotiiyl eatera 
fr«m tr l i l^oarldaa vara praparod im ili£ii*lt9r«r oUroaatOfilatat « 
A ftiO aathod tiaa bean davalopad for tita olaaa aayaration of p l m t 
nttitrftt tlplita* n t i U i t a i a t«o-«top davalojtaoat la oaa ditteiBaiooy 
l lp t4 ifdlittiras ara aoparatad loto bydroomr^im «a»itt ataryl aotarof 
matiirt oiitoriif trli|tyo«rida«« fat ty «eiaa« cilgtyoaridaif ataroloy 
33 1014 moaoglyearidaa. ?Aa Miiiod aay lia ai^li^ad for ^ttaatitatiira 
ant! fireparatitra oitrioaaat A »a« taoftalqua for IHo eonpleta 
»mpfirntimk of t tpld otaaaaa In natural aixturaa liy tiio-*dia«ialoaal 
o^tronatocfttp^ oa ttila«layara of alttoa gal ii^raipialttd ait l i 
aBmoaluM anln^ata to ftsiprova aoparaticma Umn bawi iotjrodimad* 
^ 1 ^ oarforaqaoa thlo«»l«yar ebronoto^aoliy 
In ! i l # parformmoa tw (af»fu;) roaotutlon p^r s i n a t i o n 
^iatieida md imr davoloping tiaa io t lsolf loai i t iy aaiiaiioad ooaiparaa 
with ooavaaiioaal TLiC* rua factors contributiai to Ibat ftatiji»ciaa«al 
• 13 • 
tir«tt) •upmrior rAtalatioa povmr of tlw tar»rt 2) MNqai^* vwaple 
fl^tf»H«at|i»ii» 3) ooiitrott*^ foe^lttg of I I M «<!riEiil» pliimii tAd 4; 
e9»tr9t of ifto phtkM lafliitAooo* r^ aorlto of tipriiO «r« fMtor 
oArottfttoirmitijry »«r« •^paraiioo traoicf por ptttof Hottor roproaoei-
%tttty«ttoro ••tiffitl¥'»| aad iNittor retotntioii* Froiio«t«(i platot 
stfttiitilt for mtuo aro ornitA^l® in i^o& adtor^oats uttii luiaiior 
9Mrtiel# (iiiHiotor (f^oitt SO h «a4 ii«rro«»r piurtiolo aiE* raitgo 
thfm emxwwnHea&l pinto* oro eoiitod* rkos# platot ot&ibtt m 
uniform paelcini d««iitjr ia tliroa diMooaioaa aAd^ a« a eanao^oimeot 
•ntvimt KifrffliOQ ia siioif ieiait l jr roduood aaii aoparatioo i« i^roreti 
«« ^iff'taiim i» a i ^ f i o a a t t i r doar«ns«d« 
r>««*liiiqi'i fl»rowatO£ya0liy 
tot t90 Mmf fumtm ago^ tko isonbar of aai^loi ttiat oould bo 
mnlymts^ in tHa Iclboratofy was l in i tad prlaoipalljr ^f tHo apood of 
tha ffiialjrtieat taeimlQua ai^lfiQrad. klo««vor« vitft Uia advast of 
i|aa«'ti(|^d eHroMatOfrapbio (Crl<C) tootiiti^aaa* tiia atirtiar of aaaljfaas 
at)l# to »a porfer«ad iaoroaaad groattf aad baeaaMi io «aajr eaaoat 
Uadltod only Hy ttia •pmt^ at ittiloti tbo raaolta oottid ba proeaaaad* 
Tn roeaat r»ar«« £wa of t&« oo^atar tiaa taadad to ravaraa tma 
alfttatioo toy i t a a ^ i U t f to pr^oats larga voloaaa of dota ia 
a^ftravety oliort tlaao» fodnor, tty «««dil«l»g (lie «it]i oonputor data 
u r o e t t t i a g ^ , a far graaiar ati^or of laalsraaa oaa toa iiorforMd 
tkm fvar ii«fora. 
- w -
fh9 t«6itniqtt« Hmtmu Hae^ to issa wHoa IMOS m4 i^liirtifi 
ftiiMft A^t^orii ftei«i«v«(S ii^rovda sft^ar&Uwtt twiisg «»t%l ••t»rs« 
Alt^i}^^ v«rioti9 ^r^mMogri^MQ loeliiii^iiiiit iir* Qi^i^le nf frao* 
tlcm»tlii|F fa l tr itet«3 »lxtitr»«« dirftti qamtltation i t ustt&lljr 
(tcRit !»if fito aiittii» HQtii potfir m^ ftfi««fotiir <H>ltwiv» .<^  e3iibia«ii 
'^1/! aii«! n!^ t«iitolf|iie« em mtf petmit n, eottpl»t« mtoitttloii sm4 
(Itmntl t»tlo(i of flit tdiip^AMts of a itlarlt«re df fattjr ^ I4s wia<tr 
|nv«stig«tioft* ^anr ^tdt^i^offil «»«$ blc»liisi«dl sttadies involve 
i«terogri»i aiir^lttt fof mals^aot md m ^IS t«ietm%qWi i* of uraat 
vttti« f»r s-t(^ work. QW t«Qiiitie|»e i« piarilettliirljr <t««fal far %m 
i^mtittQmUmk «f d«gr«idfttiv« f r ^ e o t a mf a fat tr ftotd* 
In fVO«at fffMrsg tfii@ use of iirepufatlve UUS &«« ««d« 
pa«fibl» the is»tatt«i f»f |iar« fr«etloii» from CK»ifi«x atxlares* 
Thm »oll«eteA fruetiims em %a e&@aiaally iM^tfliit «ai tHea re* 
4i3rii^ ii«d hf ^r&mmtngr&phi& analfslt* for 93mt^l%$ tmto eoi^om(i« 
9a» He e^nvtrted to Hfl«^ii<ttrjiytby€rai^(l«« or r«d«ea4l %& tt^dro^ 
eo^oisiAa} tiydros^ Aiatera emk m oidldlaaS to Kato aalaraf aeatrlatad 
<ir o«wrert«<f to tfea eorraapoaaiae t r l a a t ^ l a l l r t atiiar«f triflttoro-
memtfl$ m^ ttopro^yliiiiiia tfarl^rativaa* 
^tiflt araaatira Itat^fi .e r^owato r^a^ &y 
i U # frefffura tl(|iA:i c^r^ato^irai^lir {Widi) ia tHa lataat 
limorattoi} ta tita aH^a of v^thtrnmiQ^ri^hie ta^^al^tiaa 'tMoh ara 
fitaei for thfi mp^mtim MM! tdaa i l f l aa t l^ of mammm ao^ouada* 
• 45 •. 
Tt Htm mmf attroataffta orar c«iv»aticHi«l eoium e&r<qMtogri^&r» 
I t ta kttoiRi for t t a litgft r«aoi7itti po««r» apaad and a i a ^ U o i l / of 
tbR taeimti|ii«9 si^lt i f t l t i tr for asitonati^ntf wooaraAr* praeisiim ai^ 
annalttvltr ta qoi^tltat&ra msXftiim^ and afftott^aaaaa In ^t iaU-
tAttve analyAliB. fli ia t»«&iitqae i« m^rmlf ast axtwiaioa of 1 ^ 
eltmnieml oolmm Hehniqm^ waompuming a {tataaUaa ajfstam to 
int^leata uttait tlie aaparatatf e«»i^aiieata aluta off ilia eoltam* 
^ irth«r«ora« t%m aaa^te ts aat €emtr<*!f9d aaa fraottoaa eaa Ha 
ealleetea* Also tHa a«»|it« aiasa raquifMienta are a»all tmA uaaally 
a ee^tata noalrals aaa lia oarrtad ant «m a f^w litoro Ut raa a^ui^la* 
Tfta eTirtmatofraas ara ranroduaitila vltft dapaadabia rattrntlaa tinaa 
«n^ aaetirata r0stilt«* 
^ftvartHaleas iWUi haa aoqtxtrad |ir(Miltt«iiea and {»0|iit].arity 
ta l ip id (^enlstry fiaaai»e titia tao6iii(|iia ia ttot tmly m* faat mO. 
alaioat aa af f ietaot aa GUI &itt alao naoy Haiiaratiooa aat poaaiula 
hy QW ean ba a«iii0Va€» No volati l taatioit or d«rtirAti««ti«»i lato 
votat i lo ^arlvativea aa ra^tiira^ for QW ia a a a ^ i * lianoey 
fiiolaoitlar a|i«ioi«a originally iii^aaat in tHa aaa|iia can &a iaotatad* 
^infia tow tiHBperfttftma tot^ tiaadt tliar»ally lai i i le oonqioyatia oaa 
ftlfio he aiipnratad, I4ica an/ ebroaatograiitiio taotiniquo| mui em 
!i« *n«^ for t«piuration« iaotationy oit iaatioaf purifioatioaf and 
e*nriftn«#nt of l ipida • Foaitional m^ gaonatrioal iaoMara of 
taono«>,<fi<»y and triaaoio fatty aoid aatliyl aatars ftara iHian aaparatatf 
hf a i lvar at trata npLC ^, ditvar ni trata in ttia aquaoua sa t^ao l 
43 i^ haaa ana^ted ttio aaparatiim of tJi« rataatioa tiaaa aittiin tiia 
- 1« -
pairs «>l«lc otid elaidiQy «pad erutilc aad brttHiitfiei «oi4t» 
s«^f»?!r«tioa af iaiisftrlo ««ttiyl ^aro{iffr9ijr{»ota<l«0tttao«t«8 and iiethiyl 
tditi^th i«Dd a«|;r«i« of faaaaturatloti oa mlUcrft ii*UC ooluvas* dlUaa 
•^ '•y? ftoltmitis Jir« g»it«r«lly fim«l(iers«l wmtfal t s r a«paraU9» of 
otasioa of tlptu eot)ipot»td«|^  iri)«iriia« rtf<r«r89«t< l^iati9 ealusaifi wit^i 
oefftdwcylstlrl nr mlkfl phi>ayl ^rottjr* !ioittt»*l to al l ioa partieles 
are »«««*! in »epar«ite lioatologois o«t«paun4s found wlt^tiu a olatSfi. 
( I t ) ^ngotrqi fogte t«ot>iitottiig 
fti» upsetrnsGHJpio t8{t*mlqii9» fara « tiaokb «t# of atotlora 
f»roff<i4 irasf<ir fiialtty acmtroi ta la'JtistrtaSy far sonilarln^ 
restott«it'st« far prablar structJura of aol<ieul,9fl« tot^ for i^ oiUwica 
in reaaarah im<5 davelapmaat* Four methods on electronic 
iantroiinatatioii vix*, ul travialat i'M}^ infrarati ( I H ) , aoalaar 
'Wipatio raacRianaa (fl i i) , and s»aas n^aetrofiittr^ (Hil) ara widaly 
uaad* Thftat Matiia^s ara laat tina otmsuttla^ aail ara aftan nwi«* 
(!««itr»ietiva» 
I t r ay la t f f t «rtaetrflr«aoii3f 
?lia msitt Inportant i^plioatldit of a l t ravlalat (tlv) S|iaQtra«. 
mmny in t^ii idoattfleatlan aaa astiaatian 0f variaaK natural 
43 aociftijiatftd fatty aai^fs In mmm^ aila» and %a«t af ta« ooajui^atod 
IT • 
aei^s of «««a oila are of rvettut <tl»ci<av«Ty* In an o i l | iat<ii»« 
«t)i«<irptSaii In tii« ri»ig« of 3i»o-3ao n« (£ 10,aao«ao«aaa) algalflttii 
eonltf^iitton of st letiat two c^^osic^^orlc groapii* Iat«B80 aits^ r^t*'-
tion li9 f^oaa im am tttona furilitr coajitnaiion, lh« aeida eoul^a* 
in" one* 'loulilff boad whli^ 1« eoaJu<;ata€ witb ttie earboxyl groi4|i 
oHow afesirptloa Xaax: aoar 2>*i-3ia a^ anrl a lowar finaj^haa do tUe 
4? 
conl'ifata?} aeiaa. rh® otbar i^^orta«t appUoatlao of uv i s turn 
fitttmatiott of poly«aoic aotds ia oll« mtd fals ooetalolag aoa« 
e^mjii^atatf dotiblt ttoadf* TH^  doutile ^o»ii« in t^ieae aelds nra 
r^arraaiia^ to owtlitgataf! ajratea liy allEali iiit»erii5atitm* inia 
met^oi! ia ttO% Ifiaa fra quasily taia<! aiaaa tiia aitvaat of uiiU. 
Tnfrarqti anaatroaeofiy 
TafrarM ^1') aa»ctroaco|jy is laa of tiia important pbysical 
«#ttioat oaad fop tH© Idaatifieation aaa aatiaatian of varioua 
f'TOCtionnl fro«p«i ta oll« «an fats* ma of tha Oaat iciiowrt I * 
43 
«{7tnntttative eiatftoda fa ttic afeaisistr^ of fats and oila i s tba 
• " 1 (futinrmiQBtlom of <rraHf doaUla bmi<Sa» the tema at 070 eis «^ p«?arH 
In r*' apootra of a l l usttaturatad eam^taiaa i^ i i^ emitala a ti^mn 
'''•ml frmtrtt f*tli®r |iartlc«lar vainat ia ttta detaotioa of imasaal 
fmsitiOMRl frouai nre «oao»{^atitutad aeatyl«a« (aiia-ai^K* caT^i^ 
iHnnhmtitvit^ aoatylana (aaai^-aiau «• )# •Il8«« (2323 jBia 
rmt e«**), feato (1724 o«**), 9p'jvy (S4S aatl ias oa*^), hyarojiy 
(144-^  o?it*^)t oyotoproa»nai<l (ial32 «a<S laiu oa*^), foraaoid 
( fJTa ca"*)! oyano (a347*3443 omT^l^ anU iriayi (i*9a and 9ai» 0Bs"^i, 
• 14 • 
11 apuetroaoopy i« iri^«lr 'J^m^ it) ttte etttoidtttioii of 
wtr iet t tm of o<mJtt§ftt«d «elcls« ^oaa of th^ t i tportaal valtiGa fur 
OQfilttffttetf twint ' iratlan «r« 952 ca*** (ftiirii*^ J^S e« ( t t ) , asiS 
an*! 113 e«**(c t ) , ttiwi* «t toaj-930 lat '^Cecj, iST and 95?j e « * * U t t i , 
-tm e«* '* ( t t t ) , l i t imd >31 ma"* (c to^ , «a<S 9i3 aatf Bm cm^^iottoi , 
Tt%» tti© Of Hvi «a^ i^S s^«etro»t»o>>l«» l a t ^ t mlractvire 
det«riiti«Rttoii of fa t ty neiUs i s dtscrlbwi ia Part«II af Ibe tiiesis»« 
C u t ) Uftgaiieal m9thoan 
rtt«i e^««iGat n#th9tft nr* to a^ 0A|tlO3r8>tii l a alwost a l l tite 
o«3#« f w an tamatolg'ioua eiifsrfiisterlsfttion af t?t© fntly aoidsi 
i)i«nlt<i 0f tlif» d$volopai«iit of nftr<aittto^r«|ititc and upsotroaeoplo 
t#e'mtn!»®«, fti# <»lioail«al M t^ftndlji generally titttd| iaGlita« tij® 
fotlo-»lti5? fttmsfliHrd argante raaottanst 
fm^ 'fyirot^owtloa 
fe) Tfldatlva d»gr«ittti<Hi 
(d^ 'wr t i a l hydrajwoatitaa jw3 pa r t i a l OsdciaUoii 
in) ^^y-frof^n brdiRide ranetion 
( f ) 'l»l»»Al(8©r rfineticm 
ie^ii let the ahmrs renotioas t^n foiloviitg prooodures iticre baeii 
faiani to b« «or« useful for eolvlag speoiiil type of e t rae t i t ra l 
nro!}t<i«et 
• 13 -
(h) Cl^mmgm of »«t4ir»t»d hK^rtissr aetd W »»lt<t iMa-^^ fa r l&e 
^ t1 P#^4)rattda #f A dtaadt t t i a l l |y<».i I r l M t i ^ i i l &jr tr®atii«at 
wltfii f t a n t i i l senl ls «eli! tar ««t i i&lt i t i t l i t f i n * pr«««ae® of 
( I ) ««4itctlflw ®f fi«««wdafy al<»iiiol|tj group Midm^m to - ^ ^ U - ^ f 
ft$rSrlodic m%^ mA pHosidioriis for di t tenKi i i ia i tuo o^aiit 
1981? t i l * 
f ir) H«ir}ueti¥i* msopal of lnyilroiacl g r o ^ tiy tto® r^duotiait u f U M 
t^Miylatii w l t l i l»l4l«^ followed toy ojda«tlVi» d t f t ra ia t io i i of 
lamattiratatt nold by p®riii«ifaBi«t<i-porlodiite for looa t i s^ ti»e 
l!ios»lttOTi of tw#ats«r«ti«tt, 
( I ) f^projrt^a^ffl eatmlyaei I t ^ s t r l s f t t l t w to oonjsi,|«t«id acicss for 
4#t©etttt.^ f t f > elt'-«gtteyi«a0 tatorrt tptod a o ^ l © iia««i« l a t^® 
u^lmomi moi^m 
'?f»o»ntly sovorftl a®w mttliods hmm l»e»n ci»ir#lop«ti fa r the I r f oa t l -
f tcat letn of f f i t t y »slf!«# Vh«^ laelttdttt 
fn) t r»piA mtUoA fo r e t t l i i e t i a c f a t t y ae i is toYdl l a ve^etaule 
of tit l a niiteli atampio prMpi ra t i io t o o l idini^ tt«|io»|floatl^iy 
fli«»fhylaitl oOf m^ oir traot lni i i s ottrr ied out i n a siogle tu^o 
p r i o r to CJWt ana lys i t . 
- aa • 
(n) A ra i i i a i n t l d t ait4 otniY««t«iit t r i i i i » o « t t t r i f l e a U ^ o f 
t r t | t yo«r i f t«» ming 0*3M owtlaaiioUo i j | |~t r i f l t tor«Mi«t^ lpbenyl i 
So 
trisotfiylaiMtnil itBi &yaraxl<l« • 
Si 
(o) intr iMidlttouli ir oiiy«Miroujr«tloa of aleafaiolff d«rlv«d f roa 
l«iftg««ltdlii f i t t t y tiolds ittiirliig fioiit i l^ bm^n at 3 t f 49/1« or 
l o / t wtitflli f i i rnlf l t iwi «tlt«r9« 
(i») utQaoly^t* of taisatarated f a t t y ac id* i a preciiafio of 
'^fg-Alo*'! to ttv«f oxidiattva fi8«i<«t aoid prodoota as i ie i l iy l 
•a tor i i fo r tst i«ol |»t i i i ig tHe i toai t lon of doolile bond* 
53 ( Q ) nii ' iaetivo osoitolyalt of dioaoio f a t t y onida to a l o ^ o l s 
v l t h ffodliHi borohyftriOa for tlio nantyalM of dleae iaosori** 
- at -
^atisuwl fatty Aei(^» of 0^»di Ul» 
^i i t ty aei't« i r f t l i featuraa tmrclatsd t o usanl «truQt.ir«ts 
ftxt«tt nat t i ra l ly* They aro afti»ii fauad tmly I n t lm sead o i l s at 
re-tntA^ plaaitist and »(^ l>« r««itri0t»tf to a few iad iv iauat upeoieSf 
n '»i»ntt«, or n i ^o la fatal I f f !t€»»avttr, w l t ^ a tHia narrmsr d l s t r i b a -
ti^m tli«y tRi^ rapraaaat tha p r inc i i ta l aeidl firasant* riie va r ie t y 
a f ifrtt]<i«i^t f a t t y aoldii In plants sttfi^aatt that p lants ooulU Oa 
KslaaaSfliM! m tliA basis of i^aal l tat lva or quaat l ta t lva ooapOiiititin 
fif tHatr «««« a l i i , i more e^implate tabalatlcm of tuiasaal f a t t y 
34 
n*ii^n trtm plmtm va« gtyaa by Knith mid this vaa apdatan later 
!)v 'ittcticnoJt mi l Hy 4it|t l i , Aaoag t l i« uauaaal f a t t y aoltla 
'11»eu>vera»! In rae#at yaara, o l f i f l n l c , :ii}r«>r«aetlv«, and Hydroxy 
aclrt-* w i l l bp (Slsonaaad Hara* 
(t) i l a f t a l a f a t t y aclda 
h ntvabar «f o l a f l n l o acltis r m ^ l n ^ l a oUala leai^tii frota w.. 
ta n ^ f«i{f a(mtainlag 1-4 dotiftle bcmdg teavt baan re^ortad I n raeont 
y#m*<«. To o l t e tl ia major f«att i r«a| Aohaaimttif aaaara (i^laaaoeae) 
««»e.1 kf tmal o i l waa found to contain tli© lil^,to«st lev«l>it ( i a . l ^ i 
o f l l n o l a l o aeldf mil jonraopslH o f t l t o t i t f o l l a ta vConnaraoa^r 
'»11 mraf fotaid R« ntn sottrea nf pa lA l to la lo Colif#*he3ra<leoaaalci 
aei't ( i a - l » a r a l a t l va rar«nt«a l a p l w t a * -^ P^^ Aoar j j ^ j l * have 
r9r>cirfe<! th# prasan*?** of S8i oli«6«&e»adaeanQlc aold I n rfamnti#r 
a l t t t f (iicjftathafiaaa) aead o i l . jB4|-i-f*©tattaoeaolo aold Uaa also 
liaan disaovared In aiany sp9ol0<9 of Pi-otaaaaaa* 
- 33 • 
fit Hie mtt mid ir«s f i r » l isal f t tad Hy itofiiiiiiit * i n l»4d f«^m 
f!i« iie«d o i l o f Cogrla&ta ajrtyntatlts (Cruoi farasl m^ «»s i i e i i t J l l i «4 
8t tfi« j i f A - t l tuAAm f l i t 2 J i l (g|j-i3-<t«>eo»«a«>le, «raeie) ai i id 
in a «aJor eo»[^ oa«nt of immt Qrmit@rm Mvtf oils • dmrnvew^ 
nmnrml ervmitmt ••«€ oi l t ivlttt no iirusla aol4 6«re bmm reported* 
Tn»t»ft<l t l i t jr Gtmtiiia e@«isiclerft)ile pr<iportl3» at liiiol@stQ» or 
i»leo««aole ««14 • v l » . , S&aaliaa t a t l v n • •«« o t l i»a» faimd to 
****«» 9 f ^fat t t i to la oypv| f l o r a una Teralatrlit t fy t t lc^ i^ wl l i i few otiinr 
«f»iiet«a • ' f r«9 f r o * srt iet^ mre etoitr«»t»rt««« kr Wgli l«tr«lM 
o f ItQOlffiiile aeldl* ^««i o i l s o f the sLtmnn U i^^ f f t«< f (Unisaotaaeettsj 
»r» «mt«i«« I n ecmtaintaic w » r t s l * o f tHo fa l t j r «el«» lA t i i eliaia 
leat tha ir®at«r tkm 0^^, taclyfeitag §3* 3 i ) i i i t^* 121 I f sasl 13* 
" I f i S * ^ * ^ t^e «oi«il« too«i i s l a S p o t l t l o a l a ««»t of iMm a^ii l 
m^ ft aortic® of tti© 2 3 i l ftoldo* jg | j -^* ; leoo««ole as we l l tm e l s * 
3-o©t«^«eiiiial© aelda «f»r« l ^ a t l f l ^ a« eoitatlttt^vata of y ^ ^ i y t r t i i i 
y#a§ilo«qa (iiiia«nieiil«6««tl soiia o i l * c^3 umomt&B ran J a g i n 
oHflla l «a i t l i Oj^ to n^g aatf 0^9 amooaea of C^^ to a ^ obaia 
l«a f t l i s hmit tiooa foiwa to oocur In sood fa t »f Grov l l l ea roteaa^^ 
fpr«tta«»aa)« 
the »»«« o i l o f ':o&ltta P jyg i ia i iSSa (norai laaeeaa; Has 
a'liNffit to aoatftln tw<9 polrunsat^Mfatod f a t t r aoltia aot emmmilf 
fowt^ l a T«iatal>l« o l l s t a l l olg«€*a«l2«^otad«oafr lwi i le aola m4 
a l l 0^ff*4*g. 13«lS»oeta<i«oatatraaaolo tmi&» polytaiaati tratei c^^ 
«ti^ f.»^ aolila ir«r# I t o l n l e d f roa ra^eaoo^ o i l • f l ie aol^a 3^1 i 
elf A-t%l§ «ad all j |« A-t3it«it»« 
71 
tn iitiid o i l# of 11 filuBt fjPtiUes r^g i f ig tttm tiie prlai l l l i r f i 
'^^tati»t#fii» t& tke r^tallv*!}^ r«Q«ol a»i»f(i«ltM« I t t» eir|4«at 
tl iat €}im|tt$ftt«il BQlils 9mm: mmc9 or tuts at rm^mn m^ ih^re »e9»M 
to he no avl4«ii@e of i ^ p«tt«nt« aeiit of tiio etielt^atea miaa 
nf 8«»fl o l l i art of «c«ipiir»tiirftlF r««ttiit di«do<r«rr* 
Prwldan warlt • at f»«orlit ij i^oritt^fy ttii* r«ff>rt@d th@ 
mfitF»it« Of ft no^ar »f tt«@tf @»ll» of La^latMi «ii4 t^vmd tk&% tht 
itti»*fii»ttr 3t«eitrdtdei« I s Mslqiw tit tm fvm^^um^ wtth ^mm. 
ultf i i i te mid oenttrs* rii# f i r s t at lmiio uttld wmt rit9#rt«4 lis 
ftelci^ Mt4 thm ««Q<»iit $«l^t}r«i3r«i»i«»f»eta^«e«i}i«it3ie «i»ltt was isolated 
74 
^^"^ -'^ «i»t»*« Bgl>i gtytw S8«^ o i l • file t ^ l r ^ lwi«ll«nl@ Hold I^M 7i tmutated frag '*^^m !»J£2Jgi^ s t td ^ l » a«#«atif s««a o i l s af 
76 77 
i4«ttei» e«ii^iilet#ii and ^ , ttrtlelfollft bsro b««a rt^ortetf froet 
atJitft9r*s la^oratoiT to h« H^hmt aoitreea of laballealo aold* 
(a) iPirHPonetlvo ,futty geiqg 
!^!fr4rot«ai»roaili}@ ( l i l l r ) - t l t r a i lQ» l i t Doitiimt^gtiielftl oeollc 
afil'i at ni&lont to^^rat i t ro IOOKS tiitt «peelflell:r ro^ti lro^ v^ea 
- 24 -
thn malLr9i» la iippU#d to a t«rg» viuriffty af «««l oi ls* ^won^ 
th« strttoturet vhlelx i^aorft ilpif)roxi«uit«l]r sti^eHiMuitrlo aoutaats 
«if ^^ ff AT* tli« oC4.^ y<)roi3r croiiJtt£«t«d (U«tt« gr9a|iitt£ of (}i»aol oei^Sf 
t%® Qtkrm* ovrita of e|io:i«r aetds, wid tii« «ir«toproii«fie ooiaty 
of f!ffilttpr*»p9mH^ aei^ii* i tudlet of dlaorpHooolte Hold m<i of 
«<imtti»tie modftl eonponndg ttaviag tti9 cme faftotiiMial grattpiSjiy 
enfrlfirt out by Uohmnt ^% f ^ showiil thet i a i t i a l i^ ptAke of kir 
Attriitg rnfiicl t itratloiiy ift ti^leti t I M I O of Tinr Is tmiSMn vsp p.;r 
nolt of eoMoonntty wnn emmmiH bf « roplnoomsat roitetioa oiaoo 
enmmtimllf a t l tim dlenold tiisorpUott Is prtsertrsa IfiMsdlately 
ftftiir t I t r f t tKm* 
-nil « Off - ca • Gii • CH - cjii«« 
I * 
«r 
-err « f I - CTf « S7 - cii « Gii* " ^^^) -CH • cu • Cfijj - ca • Cii • CA-
>i#s»qa(^tt3r on staaillafy idir Is lost as tr iaas Is foasod l^oa a 
portloit of tHs t)|(»i^, m® eooras of ths maotlon I s aot ful ly 
knowii bat possltiljr tftert I s sa«« rs~ad<lltl<m of iUir as stioiia ^ove* 
• as -
nnHag t%» titr«tloii« tti« rtaotlon of mr wltb wotopt&pmm 
rinf. inv t^iTttfi tlifi forsatloit of four i»«Mrtf! iioiiotM«ftiur«t»fl 
Ti{»io!^ rofl^  «<i|etl«« m4 «ith •poacf grot^ I t givvs t«« lnoiiorio 
tirtwoliy Irony »trttctur««t • • iittonw; li$>ta«t 
i ir Crt„ 
I II 3 
?^  , 0 » - iM£^ «G - oil • * •©! • G- • -G « m - • •^;ii =s w 
\ / II I I / 
ntf -m Br «3ii_ar ua^aj 
\ / 
'>ii 8r ar MI 
Tl)« •tnietnrffft of tnn r«ii«tt<Mi prtKittota hmm boon lj|iro»tli«t«d My 
Itl 
natloiint UQt<Mi of Pure i»i ^pUod Oli^nlstry (lUi^ AO) proo«dur(»» 
for dotorstAftttofi of osetrmo oiijrgoii 6y titratioii at low tenperatttire 
f^ ^C) fioimtltt ttio oolootlvo RAr^tltretlon of opoid^to la t&o 
pmionot of cffilQpT9pen99 ond/or oC'^ ydro^ or dl«i«8« tiie lattor two 
typ©i of groi^lago ronet witli lUr * at ^ # « r toit^troloro (5S**a>« 
Titrattcm iit two dlfferont tei^orotiiroo eaa qoaatltatlvely ctlfforoif 
tint© oiiosllo from thm otfitr «ur-r«iiotlv» fatty aoltSt* It ixaa boon 
rofttisod thnt «oa« oyoloproii«isdid notorial roaoto witli aeetio mi-d 
solvoftt at SS^ O dnriai 3<J altioto titratloa tliio* ro m^romm t^Ot 
91 
r-o«i» ^ j l . * doaonatratod a aoiJiftaa a«tlto4 for t)i« dotertalaatluii 
of tott^l oyol^ropraoid notorial Hy roaotlw wltii mr la Honzoao 
- aft «• 
ffi«41ni« CtrnttBrr to pr9Vi9m mthoAWf t u n r«««Uoa proe««4s 
r i^f 4llr «t r^mn t«j^p«rstar« atid 9lnrt«tt tUm uadcjlrabte a««ft for 
t M oic fif •liiv«t«^ i«aifi«rat«ir«ii in to t« l ^e l i^r^«aeict lt«t«r«» 
jBiiaattim* 
T%« ottivr proe«4ar« t9 ^ tera lac oxirs i * oirg^a in oi ls 
eontfilttiiig ftl«o f^eto^trosisiMiiii aeltl ia^olvet utlUii«t ioa »f tbo 
irnr-titrittloit btfor^ and af iar ra^uoliaa ay l i i i i iaa altMlnitia 
hr^rt ia • ritla raagaat ra<lttces opas^^aay bat liat aa af faei <at 
orela^ra|»^ii« or aoajagatad di»a«t* iMc^ol aai4 9e^$ 
i f pi*«fl«ntt ba ^etaraioad qaaatltftUv«ly by UV upcatraaaap/f aad 
Sid 
oyeldarofi^ita ay lalfiata aalaar laat • ^relialaary a^ldeaatt 
9m^9t9tn tliiit smaa itewd Upld« aoatain naas^aaiflaalsa i^ioa 
ftl«to raaat at tit aigniflaaat aaaaats af mwm 4n additlaaal 
proea'^isra for tisinf halai^m iH>i(fa malytleiklly ta aatinata apajdaes 
im^ oyalaprt^saiia lai^oiva* •toleii loaatrle addltiaa of HCl follair«d 
hf m fianntltrstlFa ^«(taraiaiitl aa of t^loriaai aitb prior r^awnl 
af «»!3a«i^ «fy i f prasaati by a ^rfftraataaat praoatitira* fba tbraa 
i?)r«r^ Qtfya «eld« ore ilaaeriba^ belaw taitiar tbe aaitarata baaiiiags* 
<<») gealtfgataa dtaaol aatat 
the rminm X'^^^^^ aon|af«tait diaaa atrttatura a«« atiaim 
ta prmtmit in iftavaral waaliara of iba aaait glyaarldaa enpmei&lly 
af tba fnatty Ctmpmiim md oricieaea far tbeir aiaa ommrreaen 
HA 
in satd attK of tbt ao«{iairitaa bas btea proaaiitad by karr is et &U 
• 3T * 
SS 
OftlttitfitM j | t j l » H9if9 fornix tii« eofijttg«t«<t j | j i ^ r ^ » di taol* «s 
eotifttittMiitt of TratogOjEOO gorrjgatlaa (aoMpositml mod 9tl« 
i9«ii f t rut is4»lat«d tr^m tm •m^ o i l of iH«grp&otli—a i^^umttfi 
a i l 
(r:<i9ift<}iilt«i})« rnis niitil rsjirtteiitt dSHIt* of tfeie •««<! o i l of t b i i 
«fi«etot t OR<f A1O» is thm prsdlottiaattt fat ty ooid i a oi ls trma 
otiior ^^aorgliotitooft sogeiao m» »» l l «« oorlaia 8^oi«« of tm 
rotated giiaoro o«it^ii»!igrtita» and c««tftli» • i>i«ari»&«tiiUo io tlie 
trot^ty^o of a olasa of fatty aoids ^itlt a dlHtiiiotiyo eooio^atod 
^iftiiot groitpiiia. Uorlolie {i3«4iy<tirq3ty^'Ciy4»>^yftta«»ii«Kifltadaoadiftaaioi 
aoif!, aiseovorad si^saqitaatty aa a aajor ec»iatitu«at of goriaria 
^af>«l#aaiif (Coriartaeaaa) aaad oily i t a gaOMatrie aad poaitioaal 
t«fiiiar of ^iaorpliaoollo aoid* iiaor proportiosa of ^KorpheooUo 
m^ e<)rioUo aei^a* or tiiair gaiHtatrie iaaaaroi ooear i a aaed oi la 
of n^iaroaa aoaoiaa of tlia iilMit fwi i ly OoM^oaitaa* fiiaaa aaida 
Hmrp m onvtoiii atraetiiral ralatioaaltip to t^a iiyitraparojtidaa 
<i«riirai! frc^ I taoleie aoid tiy tlia ^ t i o a of Ufioiyiaiiaaaa or Ity 
aotoitilati(»i« tent tliay aro not ar t i faot* of iaolation* i»i«or|iiiadolie 
ftotd eonfara aoaa ontttaal pro{tarti@a apioa dtsorpliotiiaaa o i l tttat 
aakfi i t |)i»»tieitlarly yaraatt la »tOfif vagatabla oila i a i t a ^ a a i e a l 
raaotiofia* Ktt%r ai^tiOtlt proeaaaiag* tti«orptietti«oa o i l affords 
a drying » l l oowjiar^la to the pn^oot irm tuttg i a i t a fil««* 
foralns; nropvrtiaa* 
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lfi<l«pffi»a«iitt]r m nl store of two t«tw«rie ttoidst 9«^(lroay«»ia«i2« 
(»etii«t»oiidtl«itoie im^ t3«<brdrGiQr«9til«>o«ttti«eiidieaoio «8i«(« in mied 
o i l * of varlott* «p«ei«« »f OfHipo«ita«» I t ««« irttmn tdat tit^sa 
«oltf« «rii «lt!i«r j ^ , trmm or trwtf* e t f ia eonnguratl&n* 
nii^iiwl j i j jg|« ri»port»« ih« {>r«««iio« of cwljr tim 0 isanur 
(^•^v4rQ'^^trm»'»t9*et»*12Hociadecaat«aaio) la tti« 9mM a l l of 
Oalfflwdtitji ^ f f t e lasUt (OtMiposttftii). ^oinill £ | j i« * * * rtiMwrtefi iHs 
o(««o{»}tfrr«iic« of 9*4iydrgxy*»trtiii»'»10>iiti«'t8«o<it«i«otli«aiilo tma 
t3-^yilrQiy^1^ff«»3>tf«ng*"ii*qiita<f«e«at«i<iic aoidi la tli« M»di ©i l 
of yiyy<ffttti»«iiii fmnnm {CtmpoHtamU TU&f warm altld to iefiarate 
tfte«<i two tsoacrt W ootmtmr^wermBtt ^iatridttflon of ttt« amthyl 
#ft^rs. Is f«»itraly ainorpliaooUet oorloUof ima tlig g ^ * trmig 
(:ic|0nols hflTTA tho a etmflniaraticm* ClelMaa j^t j l * ^o^* r«is0rtea 
tfii» |ir#«}«oe if t i ^ »•« eaajttsatitd tULtsolH witu A 3 ittiftturaticnai 
'4»nydroiy-triiii«»3. trwi«»tCI> cti'*!a-ootaaaoatri aaote aiiti iS-^tirfixsr-
tr?tttfi»a«»t»*9»traa«'»it'«^ota^«e«trl«ttoie aolda* 
^ 9 l9 3«dt«i|iistltut«a eyetoprc^aae fmotitMi oeeiirs to thm 
t$tttf moid f^aixi of l ipids frais Q«rt«la plimiB lietaxi|^in« ta tbe 
9r4«r !iiliral«s (^!alva6«mt st9roalitte«ii9» f l I tao«««i letd Ja«itadaQ0ae 
tUL 11 
fn«!>lll«»»)t * eott(»i S9ed o i l lyaSns tba «est DOMIOII* l a t^U^f 
Hmn f i r s t laalated the igrotopropoaald fat ty aoid (Oi^fA) tr<m 
Hgrottlt^ f»»ttaa (itareuUaeoaa} o i l and aanad starouliQ 
('>,to««9thrlM«oet«^»i>-^«ttaoie; aeiii. mm &t t l i M * imtty AeJLda, 
ssitiritlte (8«9««i«t{ifl«i«ii«|itftd»e«8<-«iti}i«) maiA |« A oai^ott^t of 
eott^tmnmd « t l t r lg i /e«r i4«t • ^alif«Ue aeld V M f l rv t inolittecl 
all 
unit o^Ar«ot«rlff«d by 4iiQr«rlRii« j t j^» aod r««osfiii««l «s m 
fiiimol9gvm of 8t«realie aeii!* Rotlt tl^« a d l ^ t • !»•# si«reuUe aaa 
malv^lio oft«ii Qoetir togetitor imdi gf«iNitiflMi» •n^ I19 «oo£i«|}«ai««i ny 
twRtl fwosnttt of tbalr diltjrdmditrlVAfiTff* l a g^nralf t&e quantity 
of atoretiilti) aold |ir«tf«M^iiftt«« in ^t«roaUiiiyoeiMi md t^mt of 
a^l^'itllo tmi0 pr«^oiiiisiit«t lit iialirtte«M saiii^  o i ls* 
r«o otfii«ir (rreloproniAOid adias hwre i»9«a (li^ewaretif 
;i«a«-hy(!riiicrtit«rctuUo Roirl in the sted o i l of yfwttirft | o f | ^ i s 
27 
(io^ii«iie«Mi) imitt Mttronljmio (S»9««i«t{^laiift9dt«<l«««»i^^a«»«'iT* 
im^o) ac^d Iti %tm M«d oit #f atgrani i f n^ata (^t«rettii«Q«iMii» 
ftv«r « iiariod of feartf ottiar ifgv««ti§fttfini Utsve fooad ia variout 
npf^elea in^ieatioas af aliatiira ey&la^mptmmm nitl^ otaaia laagta* 
»hartar ttian aatvalie aoi^« l«|u aa4 Uaiaar rai>axt«4 eviaaaoa 
for a 0{*F)I with a HUi rataatioa t iae ftJiortar tlma aaivalio aeiil 
*** ^tthai^f roaay (Malvaeaaa) nm^ o i l * lohasoa JB| J^^* hiatoa 
tfij^ oeotnraaeo of C.^ oyeloproiieaaa ia tlut f ro i ta of eartaia 4alya 
10 J ir|»»ei{ia* ^ekaaa luid iioopar aaeotaitarad aa uaaaaal e<»ipatt<utt 
^^ '•'ttihPrtfft leBfipa (iapiatlaoacMi) tm^^ o i l urihiob llioy rt<ardoa aa 
posnihly baiag a C | | OiPfA aitit a oyolopro{)aa« faaatimi aaar tat 
ttottiirl eacf* Aaong tlio roaoat aoitf coa|Mr{iban«iva additicma to tiia 
iCIi 
l i taratare of GFF^ hat Haaa thosa of ^a^rlgal j | j | * and 
aeemrdtag to thga F«»ooi« fffg»i^«a aaad o i l ia itaaniial ia U&img the 
ftr«t of tli« fAiatl^ f^tlv»o«fli« la «^lcli tti« ooateitt of •tsretiUo 
a!ii«irt»f fh« g«a«rel tfeHsd of tli« raiailf* In ai^lt ido titii s»0d 
fitl of *^t4ii*e»r>i>r«uai gqartfatt^iB (sttreaU««««©) i» alsw tntiMuai 
in etmttdnin% tft« Aslv^lle aold in grtntiir qttanlitjr tli«a tiiat of 
mttroulio actfl. aor« rseffisttft mm&a £ | jt|» rro« iwitiior'a 
laboratoiy reported -/.rtotaanit iioofcerlatftB* thi? ««eoact imiMual sted 
'311 df tlte fKoity it«rotili«e«a« lia uHioSt tis«|r cit)««rro«t the aanteat 
of ^nlvallo not I to t>« jir«iit«r than Ii3«t of s t t reut lo »oiii« 
104 fm«td In th t «•«« oi l af littphorta loaitaaa (:'«iiptndiui«tt«)» uie ken 
ft« ^ j l » diseovemd tii» eo«>ooo«trr»itee of aiii]rilrost«rettllo ana 
e l j -^ t !?!-«• tii?l»a«li«ar««««aHioio ttcids in ljrotie« (i4tefc>l »la«iigia« »-. 
iirfin<Inooit«) «•«<! oil* An InvtvUcAtioa of t ^ Mcd oi l of 
Ryritoo«rn»f ooeeia^tti {CcwniiraemMi) dlBrl-^aoil t ^ {ir««#noo of 
laetoltftelllio (fd»*>lit12*««tftyl«o<ioctiKigiiiittOioJ aoid la i t s oil* 
LantoliaMtlte aoltl hnm lon^ butn fmown m « e^Astltaent of <Mirtal<i 
liftctertfit l ip ids , littt tMs !• tho f i r s t r^ptirt of i t s prossnoe in 
A soAd o i l * 
fhff CFffl eontalalsMi sot4 oi ls sro ^owt to ^rm a posltlva 
r««f Qoloar 1JI ths «itli»tiiio tost • %«liorslcr jj^ S J l» ©staiaiisttoti 
tb« stritoturs of the oospoim^ts rsspmisltilo for tbs dsY«lo^«At 
of thu r«tf oolonr m r«fietio» of Ji*rA itllh aatpltw} rsatont ( i« 
solation of sul|p»liur ia ^^U rb» spsetroscapie fli«titods« j^ortl* 
enlnrlF t^# IH ^t1 "Htn sfootrosooplds «r« asofui in ttes tfattetion 
• 31 • 
snd idMt l f ioa t lon of CFFA* In IK tpeetroa C^fA iHiowftd two 
nifititifltlv* proi«tn«ttt biutd* at iOOS l^OtO and 13S2 Mi**^f attrlbutea 
to tH« ta«iil««ae w«i$lag vlHration of tli« riQg »»tMarl»»» gret^ aad 
tH« strntohliii tr#<iti«it<^ of tUtt r in t doaHle f>ottffg r«iiii«otiir«ly« 
'immnwemtfrnt of the ulivoitittim of toas^idia «« * £ia« b»«a tuggostoi 
A« ft munis of oitlatfitlnf ttio total Q¥FM otmtoat of • oood o i U la 
^Vin mpumtrmn tHe oyelO|irdo««« ring i8«»ti»3rlea» prot«i» giira rl^o to 
^tsttiietiira aifriat at 5 0*88 (a iag la tU 
I t in oissorrott tUat OFfA aiitoxidiio mH poly»»ri»o readily 
to a i r ifltii 9p0ain^ of tHo ojreioprc^eaa ring at room ta^i^raturtt 
ffiDd i(¥«» alowljr at ^^0» as ladloatea by tbi) litoraaso of tUo 
oqalvalfmt volisht «it& ti««« ro dato no aetbod Ha* ba«Q doaoriuoa 
#iioh oao %9 oaad for tita qoantltatlva laolaticHi of alff«r«itt Gi^i^k 
in a mlxtnr: t t i » f>o«sitit«| bovovarg by aaleotiiift aaltaiile ao«d 
o i ls nn atartlng natarlala to olitaiii Isdir iaual UPfA of ttigja pttrlt / , 
fraiit l«olat<^ atoronlio mi A of stiff lolent parity for struotora 
detar«liaatloa hy a oo<«filnation of itraa fraotlonatloii and low 
tottfseratiqra fraetl<mat orFstalUaittloa of the fatty «eli!s of 
-^t#ro>ilta f Oft Ida oll« fa I9 i3 Fogarty j | j i # * uaad U^ula-
liqittd tiartitlfim eHronatosrapliy to obtala para wothyl aalvalata 
from a oflRiotntrate of tfia eattr proiiaroit Hy tHo tiraa fraotloaatloa 
t#Ohnl«!ae froa J * foatlda oatara or fro» t»osaypia» hlraotuBt 
(ootloaaaed) oatera* icnfaRs and fopklaa iiaad eotiataroarreitt 
'fiatrltintioa taelinlqiia to obtain ptura storoitlyalo aeld, out tiila 
taeHnlqtta doaa sot a^p^ttr to hava liaaa tr ied for otbar oyolo* 
i3roT»«aold aelds* 
Tft« tft iantltatiem o f &PA U am9 Uy am and u a r - U t r a t i o n . 
f t i s vftAtmt f r tm ^ a r l i ^ r investtgattotts t i iat ttt» sMsd a l l s 
^«»tfaaing « t i ^ AH Mrm o f eowfieuatfii are d i f f i c u l t t o qttmtft* 
t.<ittv»t3r ffii«ly«ft by t r a d l t l f m n l QUQ aati i i i l r - l i t r a U o a pnie«at«r««« 
n<ieonrt ^ ^ « hare nttttwa t t iat ai'fA twti i to i»oa«rlH« and 
d(iomafi9«« «« t h ^ fiASs thro i i^ i the QU:i eoluaii. In add l t i tm , uijC 
4ftti i »lii>« t lmt ttoe anlVfiUit m i d pealc i » aafitvd tiy l&e Uao la ie 
iio 
a«l1 iMiali «»4 that thft oorrtvptnidl i i i oyolOfirt^Mi^ tmH aay also 
111 
h^ ci!i«attr<it3 try tho pre«»iie« o f o l« lo aeld • Tliet'«far« ili«t obiesileai 
wmtt f ioat to i i o f C?J?\ i » roq'4tr<i4 ^ r l o r to aw« rins oimiiiioai 
reiaotion involven hydrogeoatioa or roaotion « l t& tteroi^itfitfis or 
« l t h »llv«ir n i t r a t e * 
ft) iy«lro£»Biatloit 
tndlvidQal cyeta^iropatiold enitkm l a a stati o i l om be 
®stlnate<!I Df GUn anmlyala of tho stable oyoloprti^iBie md brmiuHad-
l i i l 
ohAln i*«t@r« otitaln&d tiy liydro.;MEi«tl{Mi« afCar a pra t ln l t tary 
attatyvla of the onaodlflad Mlxttira t<» dotorsilao ot^ar unaaiiiri ita^ 
111 
oaanoaiMti. t laa has reviewed tho oos^lt^vlty o f atitili ayataaa 
i i i i r t l r t i l j>^ ly nhan aalvmllc ae l i oo«Kteours i r l t l j l a r i a iwoiint of 
11^ 
a ta ro i i t l e ac l i l , a « l l a r « i ^ f | £ | , raportait t&at Ua<llar*s 
eata lyat (tead/a«ila»l<iito polsonvd paltai l l t ta) iMitilsi la ooiwamily 
nfied to raiaoo fli0(^tyt#iss8 t o o l t f l i s ^ i r«i»coa oyotoprop««aa to 
QVGlopfopitfiffff mith ao 9v«r»re^aotloai m^ wlthattt a f fao t lag tmy 
f iormi l o t t f i n l Q oo@;ioiaa«l« niiloh mny He pr&»<ittt« ttia raaut i t la^ 
eye!o|iro|>jma not 1 aan he laol&t»il« I t aiKiaaaadryi t o r i%H atraott ira 
rfataratlnatloit hy ap;»rO|>rli»te tftottitltJtta. 
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in) Hmthyl uwromtm dtrtvattyet 
The tejr'lrofaiiatiiHt procMiiia ottna giv«« jri«« to a iitial»«r of 
fitri« firotttietiii t«l«i9 e»it{itaat«d mi4mr v»ry olo««ljr •€mtroll«4 
ooifjttt^nii* r^ lso the OitC df ttt# hyd[roiE«a»to^ {irodttet doeit not 
Allow ttiii luialyiits of t&t9 otiter tttsaturat«4 fatty Mldt presaot 
Ifi th« (HI* ma rti^tioa of aoroa^taa vttii oyelopm^aBa atolety 
113 
tian boan purforaiad first &y KIrofter aatl tbia raaotioa sti|;&«8t«d 
a naw apnroae^ to tha aaalyals of CFFA liy GU;* f&la sattioa 
^stlaataa lQf11vi4»fil Cf>¥A aa wall mt najnaal and eqraloprcj^ aBa ooltis* 
Maraafitfliia «SA ra«atly aoroaa mi» c^olio do«ibla moaUa ia 
m ciPFA to glva two fMraaotV8<!l tatwiario aaraapto aatarv* rue axaet 
aatitra of tfia raaottem ia aot kaoim. Tha tnitiaipatatl ooaraa of 
t^a raaattan tavolvaa althtar n trmm radioal or maelaopltlllo 
atltlltioiiy aa attonn balowt 
3 
CH^^H 
/ \ / \ 
Tha fSiaaaea of any addltitemal paaka on gaa oftroaatos^raii intlicatts 
that no aiAa raaation ooeura. »o«avar« If t^a raafition i s earrieU 
out fgboira 15 C« »atbyi Unoli^ata aiao foraa ttia additional pruJuct 
- 3* -
idiK^ giT«« ft 9«alc t a fi9tw««i tte« iBi&lvii]>ato and attrott lat t 
dertvatiVM* Ottiar fatty aelds tacn aot affootad by tht i^agaat 
flfid eim lia aatlaatair statfltmia^iosly from tb« sMi« elur^aatOiran* 
riifl «at1^aii«Maft>i^to addliteta sttowed ao also of i taat^osit ion 
on nUi eoloan t^ to 140^0 aaa umm ttmger r a t ^ t i i m tlaes thm 
aofiaal fatty miiiS astara iae to tha prtaaiiaa af -^-i« i ^ o ^ . :io 
the iodividaal oyalaprc^aaatd oag^^aata ooti be aai>arata4 i»d 
aatiisatad 1^ tMa proeaditra* 
( t i l ) StIvar at t rate tfarlvattyaa 
114 la 198S OriAar inveati^atad tHa raaetiim of atarouleae 
(lya-*di*^*oetyleyet<^rapiaii) vAth AgM'^ *^ fHa raaotioa i s rapiti in 
Alaahola and tha itrodaot la largely an aHeoxynatlyrlolafia trith 
anAller ammt of ^ c<, |^-imaaturated ii«t<ma. 
/ \ ,4,^ 11 I ^ II II ^ 
!?-f! • s ^ • ig^Og ^""''> a-©i«c - a • » i * c « c « » 
(Major) (oiaor) 
In noa-li^ffro^lto solvtMita {svmh as aoatoaltr l let aottofia)« tbo 
reaetlon la slomir and nt X t P"**^*^^^*''''*^^*^ iiat<ma la tiia ualy 
prodaet oliaervad, 
/ \ ai i»an II II 
R » C « C - f l • hgm» " ' • ^ ' '"> H • C • G - ti 
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mm a t lUtr of mi9 mmtim for me qmmUtmUm •£ orrjl 
114 
«»«ff«ott(l i«4 o«n t»« i80tate4 and %t«riilii«i ••^MT*t*ly* 
to olts notttaiatai frow 0*01 to ia&l of ofoloproyMOid ftttly aelAs. 
f%» ^ortvattv^t of ^1« ooatnliilag Ion t«fr«lf of «]pelopr^#ni4^<Io 
nure 9tt|)«r«tiHl fro» tb« aoraiil na^tft ••tei*» W olaolaft «itr»itttto« 
§remW pH9f to CtliG. 
moortos OB ^ 0 i>toar»tliiitl« of erelo^rop^oiii fat tr oetds 
omi bm 9wm«eijm^ «• fotlovvt 
"»l«4e oel^ • Cil« —» dlHr^rootoreulte f»l« -—» diiijrtfrottmiviaie oolti 
«ii»iur9lto oeifl •*<^« —» otorotiUo oottf ""> amlvaUo mdd 
Cj^ is<iBOi«i9otBr«t«4 mi0i •'©Ig ' """• j» dStijrtfnMHilviaio ooia 
l!ietftatt<m ttiidl««'^ «ii^torlBii s«ir«r»l * O etHf^ oyn a^ iadtieate tbat 
tn^ mwihfl troop of »«tMo»tae to ^# MOSI l ikalr praeuraor of i ^ 
rlBi«««t^lMi(» earl}oa« 
fboao ^el^r«^«aol^ fatty M l tin b«yo r«ooatl]r Haas m% 
m^imt or lnl»Bao iav®stliatl»» aad ara bald raapoaaiult for 
l i s 117 
amiaroYifl ^rii®l<>£teat diaorHara in fara and li^oratoiy lUEdliaala * 
l i s 
m€ oo«iearel90i«ale pri^artlea* ^fA lai i lMt fatty tmi^ 
dtaatarattoa la a<^oral sf>«elet of aalaala eaitaiag Uta atoarata* 
to*9t«ata ratio to rise. m«»a aeida «ay faflaaaaa t&a ooi^oaltt^ 
119 
l a t l f i l f f efMpe«itloa «r« IOIOIVQ to a l t « r peraisiAiUtjr o f mm^ra»9 
mfnt^mwm ^ t ^e r t i loto^let t t efr«ots 9ti«#rv«d l a s t ve ra l ipnelss f»f 
!«3i»at« InelQda r«ttird«<t growtii I n ru ts «i i l e&let«f d«laQr#4 sexual 
{ f ivval^aiet i a feaftlo ra ta «3d iilaM aiaealoyfat laa ta mim sgg 
«^l taa* 
fteo a re l op i ! ^ ^® aalds ar« aare oa««aaljf fotat4 l a olGra* 
orgmitinim thmk l a ftlnat saaraas* f l ie fuaallott o f tbata aelds 
r^fflnlns a aa t ta r a f «p»aulatioa md lisui tiefiia poatalatad to pratact 
the pliaii|i!totlr>i<li at a t l aa a^<m r^isyatfeasltf aauld ba 4 1 f f l o a l t 
121 
owlag to « l « t f l « l i aetntoallira. Aaatlt^ir vl«w prop^we^ 1» that 
tha W(slQl*rt>pmi>i r l a? me^ Ira fantitd t a |>rasarva taa oc^f l^urat laa 
ar^tai^ tHa ftaulttA ticml raatfatia^ t&« Ij^ilraeat^ga t^a la lass 
1M2 
^u«a«ptlbl« ta aiddatloa t&aa I s t&a dacililo fima^* 
te) '^!pany selgfs 
Patty aeliis wltH epaigr fraups aaear aa t« ra l l y l a saa<2 a l l s 
a f a e^<«lil«r»l>l@ atai^ar a f plm^t spsalas* ifat aaanUag saii»tla« 
eiarle fama moA axatit>!lai a«ii« aflclltlaaat &p9xy Msldts l a eat las* 
aa© c*^ m^ alaa 0^^ a l t apai^ aelda hwr® t>a«a Isa la tad frtwi mm 
Upiml^*^^^"^^^ nt# f i r s t saad a l l af t f t ls ^ra«p t© &« l a v a a t l * 
ratffrt wa» tltRt ag yerai<»ils tgit l ialwlat lea (t'osposltiMiJ I n atileli 
Itaistana Ainemmvm mA aharaoterlsad veraal l© (als«*12>13-
»pow#-octa<l8§eaal©^ aelfU TUls vama l l a mi6 i s t l ia i«ast 
f a a l l l a r md wttfalf c l l s t r l l i i i t td af t h t aatara l epaj^r f a t t y aclusi. 
•• 3T •> 
CG«Mifio«lt««) ii««d o i l , st<>H»«t» ^f tgyt t . mkothw a««lior o f 
ntmpofitta^i produces aii o i l e ^ t i t i n l a g v«rao l le ftoiti* ^rewvoa 
«tfi »©ott rtportff f l tHjt f»r«9«ao« of v«r i io l lo aeid i a i:ugitiorat« 
lagtmejit {M«|ifiarMaoit««l s»t^ o l t , fheiia t«( i ( i r»niol ie ««di 
Qor^iiiiirlo)«elifii itre oibirioasl^ »t ruotara l l i r r t l a t « d to Uaol@io 
aot'U :poTf aotda straQt i i ra l ty slatllier ta Uaolea le aoiU and 
ol><lo meid flare alao li@®a ro$ititer»il« la eicseaple of tkn far«i«r9 
o l f - l S f M'-«p03ar-^fl3"-oet»!l«c»€itaolo acid, oeoura l a Caagltaa 
t a t l v a (Cruel fara«) taa^ «»ll, m^i t lm l a t t e r , ofi»«#«li***^poxy 
atf»arle aoi(} oo«|irl»es 33 4 o f tne alxad aelda f roa taa uradoaporBi: 
131 12S 
of a wfif't atew rtt«t« iiaoantly' Kl^laaa j ^ ^ « dlacuverac! and 
ehRrAf>t«rlaad[ eleh^wpala [(•) d»*I4> l3i'»a{ioia^«"ela*'ll*alcaaauoloj 
aei ^ a f^ji ho«olaf.{iW» of vernoUc miA^ In ih«t a«a4 o i l tif 
McHoraea eord l fo t la ( :tt|}hQr{}lao«ael» 
UtDo^i.b fialT ona aiOji^ mk>i l a found In aaM« o l l » , la 
ot!i«»r» two or ii^re «ra rireaant, »»g«, tf^ltoUryyua »ractaatua 
133 ("owpo'iitaa) iiea^ o l t aaa found to ooataia tbraa apoiji^ 
eomr}(%i<Mta, ooraiiftrle aold, ola-#*lJ«*«poay9qtad«qaaolo aQld, mtl 
ait ae*»tyl«nlo apO'tlrta Idaatlfloti aa ol»4l#l.i*'ag03ty«'13-QCtmtaoyaatc 
13 2i 
aclrtf tarimtrt^anta mmtm (Coapoaltao) taad o i l oaatalaa c l a ^ * l > « 
J A 
(%r)or^oot»laeaaQle, eoronarlc, aad ra rno l l o M lda* Klslaaa jgt jJ^* 
hinre raoortad th« pravloasly mtkooum apojo^ ae id , j ^ - i l f i o - a p a j ^ * 
tran^».l«ot«»t2«oeta<i«gii41enote acid l a i t ^ae t iaaa l tw niajrocgjthuliiai 
i^mpomitM) «•«« ©11. mn »••<! o i l of ^FfPff g*»tytftf»Hf 
(ci^ inmiiKitaffi) w»M tntm6 fQ ooiif«|ii prsr ioat l f a i id« iUf lo4 ^ a -
13>tS«wio«yoqtai»o«tra«««4>c||«0«oet•d»citai»ttuio ( i 4 i ) and o i y 
t^,t3««p9v!r<HB|j«4|j2ll*^*^ottt<l««a^i«iioio (34) M i fit «id t!i« morm 
eamMim vemollo (32«) aeld, Alt tiie naturally nnottrrlaf njiovy 
miAm 4ttnetrrartti so far aippaar t«» l>e optlnallar netlYa* 
^^UBlltatliriilyf tti« e^n^Kiiaitltt «flt& nj^ oaor sroiqia ara riiftn«l«3 
bf oa-ttia«iilata tuat ndtti i»t«rie aold« vlioraaa tlia ^aaatitatlva 
dateratnattim la 6aia£ nada tijr Utrat tna uttii Sttr a l aaar u% 
and ^ e ranntta are '>iprtaaad aa fiydrogan brtwlda aqidlvataat ( ^ E i 
sob 
an;! eataalatad aa apoiofolatc asld« Vov>^«digra iMil taaiuii^ua 
ttt also tisad to detarttltte ttta axirane airgaa eantant* flia auttaible 
otmMUimn for dataralaatlon ara 0 , t g apoxldtaad o i l aan^lap <I*S « l 
dautarated elilororom «td a dropa of tatrnnattiytallatta* mia 
fliat^d la alnpla» aaaalt|va» md rofirodtialtila* 
THm aiiaetroaoople ta«ttalc|nea v ls . f tH« lillll« and nana m 
halTiftil In aaaertalalni tti« atrootara of ^«m tHa anall a«oi»il of 
an^iry nelda praaast In «a o i l * UW l a also a {toiiarfnl to«}| for tlia 
latoetlo^ and aatlaatlon of apo«y eoii|foai»ta l a aaad ol la* fita 
iiaa of ^"AfS ft van a vary povarfnt naUiod for atodlaa of apojqr 
•atera* ffta (ItA teatiarloar of ttia j ^ and ^tmm a^o^r aatara l a 
aimaarliiad and I t baa tiaaa eonalodad tHat tlie a^otvalont ottain 
t^ ^n t^ti (KOI*) Yalnea o&talnad on tHa #lasoii h graaaa (.API*) aolnna <uro 
fa i r ly raiirodaelble ft'Jt tlioaa on tha dlatHylana ^lyaol aiiCMilaata(iiivU») 
aolnsn aftow aora •arlntloas* ftirt^ar, dtaatoaa*^ ofeaarvad tbat 
- a> -
althoitglk most of t&t •po^or 99Utm gcr* siB&l* ptalc m QhC MMU 
iiiMi« s«n^ « worm eoi^t«x r « i a l t t iadic&tiAg i^srtlal «r 0dM|il#t« 
«Siie9H|)0«ttiOQ of tte« •pojAi!** flitt q « i « U t « t l ^ of t ^ opoiQroloiito 
la f«i o i l ooB lio Oxmm itf Vm m9 ot oddoil tj^ o^ qf ostor am m 
lot«ntat fftaadord* 
» ad 
'tooal j i l j t « %mt9 oo^aroto^ iiio epour ool i l i , ootornt m4. 
aleotiolg njr ftlroet and rovorood-^imoo rU2« la tUt ti^ j ^ opoxy 
eonpocm^s e«ii Ht oaoily oopuriitod frcni tlioir troB|i tsoMors* fhe 
{!i{»io«|io:nr lias « lilfbor tt^llttsr ttkaa tHo mnrvrnpfmAims, itteposcy 
eoffTiouis^ U FofflUotial ttoitero of ttto oooo oarbon eUala loiigtlig 
aro soparal to ( d a ^ ^ T ^ froa ela«9«tCh»)« and alao <^ e]Qr oisw i^oiiada 
of itirf«i>oitt o&aia loagtHa (G^g from Q^U Hjr fOToraodi«fi£iaat ri^ a 
ii^iiratloaa «ro aUo poaaiblo oa %U9 Daaia of ootii tHo tiiaia 
l$faft(i m.A t i l * atariior of oi>«»^ groiipa la tbo <^«ltt» I t alioald bo 
notod h^ONi t^at tho j|j«iltt0<-opo^oota4oo«"iaH«ao&a aal<l aadl oator 
Hforo tho aima n,^ •aliioat rospftollire ijr^ aa ola«#9ia«op03Qratoarie 
aold aa^ aator* Tlioao ooafOaa<Sa aro laaa^aratile Hy fliO graa aftor 
oonvortlai tlt@» to tho oHIoroiiydi^na l»ttt oaa f>o itistiosiil i i^d by 
otHar aotbodt Iri^ iafry)» I a gwioral« tlia ei&roiiategr«aa are 
dav'olopttd tdttt liox»i«<-otftrl ot^or-aootlQ aoia (SOtJPllf v/Y)f aaii 
t)t« apota are naila vlalti la wlt& lodlao tri^otara* 
Two iiroea^area art folloaod la praparla^ aottifl a at ara 
frois ttia mp9W o i ls* tt tht* aatara HTO aeaat for aui oal^y tita 
nf^^aiiitlianol ^rooofi^o Is aotaotad* I f aeparatlea tmA eliarae^ 
tariaatlon of oatara ara iataadadf ttm olla ara f l r a t troatati id^th 
*• 40 «• 
<ith«r««i! ditmemmtUemm to 9»imritf tr*9 maidm mei timtt i^Aium wita 
»tlu«<>Ue . « » . « t . . . ^ < I . P K. , i » or U . p.»l l>t. l ^ K » t « c . 
Of np^ief ontt^uadt In itpid e^«ialatfy« «ore MiuilUir* iwiki<Mt« cr« 
r^qidred for tli«ir l«olaUoa fr<»t tHe Med gl/otfldai* Mwris 
111 Si iki» |irini«r«tf vvrnoUe Mid tr&m V* mttfiMmtt^m nixtci 
ftttty AOtAii hy fifirtttltMa 1i«tii«)«t Mitliittiol said ii«»xM«« uil i i tiariiti 
mlttcir woiist of voraolte C«poi3rol«ie) «il(i ««r« •••to^nAdy saiioai-
fl«id, una purtitiimo^ hy molifeiitB or Qttr<mjitO|^ ri[|ilied c»i thin IsjforB 
nf «iUea to tsolfite tti« roauliiai; tltyqo«'t3»i3*6thydroxyolgjc 
i*©l«I*^** laoliitlon m^ identiflcatloii ot tMii iMid Qoafiraifta 
th«» preiwac© of «po«rol«te «el<!* • fa t tout jjj. j i » IsolateU 
th» «etliyt«ttt9rs of iijiosjf aolds i^ stil»jl«etliii; ttw aixea ouitbyl 
fitter* to eo»iit«irQiiiT«nt dintilliatlasi {CCUl •e^weuMiau* i^obkdmio 
nel'f im« i»olnt«a tty HPUI la il^honiff oordifolia aood o i l . 
Various oliQfldeal iogradattvii roasUona are run to ostai>Us»!i 
tfii» smkaona ttruottire of tlie opoilde lit o^mjuaetioii witli ii^ i^  
teo!iittc|ti»« Tbo «is«ttir«tod «p03cl(i»« aro t iHtnibJljr <il««»rei! toy 
raaottofi «it i i porlodio aotd (iiia^) In dioxan aad vator* rtto 
prQ<iiK)t« ara aldefeydle In aatttrat a ^ eaa bo olmanrad %y iil<C* 
^m#ii artpli^d to methyl ol«at«t thia tmmgwat did ael el^are t£i«r 
140 
olaftnlo boit1« t«At«r oat {^>««i>ear j | | j l * porfwaod dastruative 
ojcldatim af apour selda irit.*i :ilo^ md tba prodaoti aora suftoaa-
^ai*«9tlf <!fti^ »iato,^ ra|»had cm toot£i fiolar f»d aoa«f»olAr 6Ui ooliai^if 
aseaiit tiiat tatridiydroftiraa was th9 sotvaat laataad of dloxmt* 
riia {loaaii^lllly ax lat i tAat tita apajiy iroop l a a praeursor 
of oaaatiirfttlon or a prodoet of tiia aatabollaa of maaturated aelda* 
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T)^  thim pT9f^9mnl t6« wAOalf oooarriiig Unolttie «iild li«eo«es tli* 
vonret t$f tlm eoQJtigftttd triftzioio a«lils vi« knowii •iMiiar ttoid* 
fT.,rn.U, MA . . rouTt . ) « < »a^ mronr d l u a t . . . !« . '«*•»'> 
an sdt oat in ^dtsim I* Ttte e^xr ttttty mifim ttir» llttr«for»t He 
of gi^fttttr Ifl^ortanot in it|>ia oHmimtry tUm prvift^mly iaogtitoii. 
liiioloio nolit 
Tomollo aold 
r«4irr8it^e««ttt 
oorloUo flseld 
dtltydrfttlOfi 
•o?T S Of!-crr I CT-oi S oi'-^m^'^ 
pmioio aold 
•f»oxii«Uflo 
oortaiario aeld 
r«aiTinte«0at 
m A 
diflior|}lt«eolto wi4 
4 
Jftoar&a A«i<l 
Mud/or 
o«ioftdio «eid 
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Pot«iitiat intiiMtrlal interact l a mp^Afii—i o i ls trtm 
aatfsral s<iare«e I s derived largelr irtm tim dtiuiai for oHwilQ&lly 
ei»oxl4t««d •«ecti^l# oi ls it««d «• stertilllverM for plmstle ««t«rlal8 
find itl«o •« sttufttng ««t«niits for {iropftratiim of otiwr luaii^eiiatii 
eo«potaad««* »«plafiiHt«»t of »f>oxi^»«sl o ^ o a i i olt witii A & I O * 
iviitlii itiQ«llr f»ro4oe«<I opoxy o i l noola of feet a ooiioliSorablo 
oniirfl^ oiartag, 
141 
6msteo« ftas •agfottod tliat tiio a^osyaoyl grotto s«y 
hore biofiyiitbetio sl^jpllleiiaot as latoiiM^latas l a tfMia plant aoeOa* 
^ot oaly ttilSf tHoaa ooa^aada ara oootldarad to aot latr laale&l ly 
imtivo %iolOfleatl3r» t h ^ r photoettanleal aad tiiarw»l4atlofi proaucta 
143 
m«y A1«O ba aatlva, avaa ttort tbaa ^ a l r praeitraora* awam j | | j^kt 
hava raporta^ tliat epoxy fatty aolda ara earolaog^o for tae 
atii^agtwiaoiia tissisa af alea* 
Mat oral l<mf«chai» itytirojcy aolds ara ooavaalaatly dtlvltted 
lnt«> tfiraa aatagorlaa* Oaa g r o ^ hm» the &yiiroj«yI ftiaoU(»t at or 
aaar tiia oar^oxyl or nattiyl aod of tiia oliala aitllat tftota wills 
nid««liaia ^ d r o i y l iroti^ Mi aaa Da tuDdlvldatl Into aol^o a i tu or 
wltiiottt eoftjtii^atad lataatwratloii* Tita aQ«l"altaia liydroxy aalda ara 
atoftt llleely to hava thla oxyi^aaate^ f una 11 cm eCor ^ altls raifiaet 
to t%n eartooxjfl grot^ or col or coa at th« aatftyl aad* o^-fiydroj^ 
ftolrta oaoorrlas; In saadi olla*' * • * ara «^-4yfilr«iy darlvatlvat 
of aei'^s nnoh aa olalOf llaot^lo« Uaol@alo, or ataroiiUof wit^ 
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whlofi tHoy Mttallf ecM-oecur. C_ silil««ftiiia hydUroaor •did* «itlioat 
emtfitg«t«i UBsatttrnUoni afpear to ti« hiyaratioa prodttets of a le ie , 
ItftdliilOt or llfiolfliilo ««t4* ri/cfratloa of act uosottiriitoa «lk«ii« 
OttRp of oonraoy yinUi tiH» b/droi^f ooa^ poundo b«il ilho jifitiarai 
nroeots nadior mvymle etmtrol eould wtil ti« ro^oopoetfio* fitooo 
misftfm'ato<d hyAmrxy aoi^s h«r« tlio e^iiiiaod prof^ortloo exiioetod 
fit tm filktm@ md art aleofiol. l%my aloo iHow roaotioas roqulrtag 
tfto pr«ff«iiee of botli gTQWftm mA tHo r«l«tiv« |»o«iUoa of tiio two 
ft»otl(»i#t grooms tl^oa liooonna i lp i i f l emt* ^id<«ohiiiti byttrosof 
neidm vltti eflmjniatod tmsattirattoa e^ m &« f^irttiar oat«gorlo»$f 
Into thoao mmioH eon tain mil t!io«« willed Ao not eon tain a e e t y l ^ i e 
imosttiratioa* T^me aeif)« tfitb anoaturation «^io2i i» •atlreljr 
otottntts roiiemblo tlie produota of oxidation of poljreaa aoida stioit 
an Unolftlo. ^ul^Uiho'! Infomatlan eonoamlng Hydrosgr fatty aoiiiM 
14S fr«» ')liHitfli h i t lloon revlawtti W uowalagi* 
rn^ mily Hydro-^latad vogetaoto oi l arailaole at proaant 
In mtnor larfo ooimHerolal qituntltlaa i s oastor 0II9 utilcia eontainn 
90 4 of rlelaolrflc (13«»tiifaro3ty-<^|g«#-octadaoenolc) mlA In I ta 
trif,l!roarldla8« rtto Indostrlra inportonoo attained by ttila oi l in 
nn9t(»ron«i an^licationsy iaolnrling; protaotlvo coatln^Si plaatleay 
m^ «3rr}th®tto Intorsietliataat st%gtata tliat additional nydroitylattttl 
aoi^a mm axtf^id tho rango of oaaftiliiiHia of Itiia ooiiqpiotind am find 
immis&imtn tisAga tn iuAmtff* . s i d d i ^ m& osniAy fro« antbor^s 
lifhofRfory, r»port#d tlio pr«««»neo of r ielnoloie aoid in iUfftai^ o 
^i»ngiial'»n«i» {^talplf^Jlaoaaa) i««d oil to tfto eictont of il.## m 
m- 44 «* 
Itdfli i ir o f r t e l ao l i i l e miidy stropiiMatliita ta-^arlayct«r«i<|iy«>i2» 
«N>t«$lftei»}»lii) «el4 wan f i r s t lsat«t9d aad e l i « r i ^ t « f i • • d b^ 
Trij^iitoiMi ta «««« « l l 8 of tft® it«ami atroBliaa8ittit«« Aa«iwri j i j | i * t 
frm i int i ior** l i ^or« t©ry f r»pwi«Ml ti i« p r e s t o of t i i i t ®el«i i » 
nftftil © t i t of t if0 fi^i^.tA.» «pi»ii4asi ¥ l « . , ^« fe|iietar|fi wtd 
-•• toii^ntiMm (#o^ f i«««a«) ta mn w x t ^ t * «f Ta «mi Sf l | r««p«e-
t l v # ! f » «««»iiitlj' ' t i ?!iif j|at J i l ^ i * t fr<»ii aatftar 'a lai»er«tory, foiiad 
tl$«i otttata^ ?in$ M # e^fttwat C TS #) of str«tptiaeitliai aeid ta 
^tt0& 01 In of th# s«sa8 l«e«ga®r»li<ji rmoatolt ©ftttar o i l aora 
t i l .in t%gf i o otli®r« o f tUt pt«at f i p i l t r '••r«otf@riie to whiQh thsy 
!i«»long» Tlir«# hyaroiof aetrt* r«lat«tt to r i e i n o l t l o ml^ w©r« 
iw^lat t t f f r n ^ •«fi« o i l i o f vni tott i i l«#»a>i«roHii spoeiess l«Jifti«roUo 
f t4«iliytfroxy*»gt«*tl'»gloo»e^otc ? aetti l a Um l aa too^oa* 4«ii»ipaUe 
i t ' l '" i iy<lroiry«*otw^*ff|t*l l*octa %c»tll«aoto) «©ld l a j j * J S i l l M l i * 
an?! f i ' t r leo l lo {14-ltv«Sroiir^5SJLs*tttJLS-l^*«*«^«^*«»0ti> acta in 
t35 i^ » ft^tt't**^titt.lt " »t««I o t l » , fjoaqjAwfoUo iM}id i s ft Hoaiolo^u® of 
r i o t n o t t t o iKJlc! m& astrieoUe t e t t « tt^iolo^oo of i f taslpoUo act i t . 
xpRstt fvmt th(» wtruotsiral r«s«ii^lato« &«t«o«ii tft^ce ^ig/^xi pol^'^t 
th« «!0i»90«i4« a9iially o9«4iidlst migf««t4ag fcfcat tliey «ro btsoya* 
t f i n t i ea l l ? r o l f f t o i . f-'«e««tly '»»latt»«r j | j ^ . * ^ * * ropnarto*! t ^ 
3t9Mmm of l»sq««rolte miA in d^limUJlm .mwtmiA9mmU» &mA Hi 
«lon« wi th a t r a t t o f nmt f a t t y «etd, ia*4tydroiar^ctg*>i3*4oeo»eaotc 
aetfl* i « t t& mia '40lff tttsetiveroa a v«fy uaiisual Isydroxy tr i®a« 
ftel*!, c5(««iy<lro3er l lQOl#filo {t«fayaroay*eti«^«oty*t8*ot»'»i3» 
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o«t«d«««trl»iioie) la tlui •%%€ o i l «r B X i ^ IS l i f t f iU ( « ^ l « t « « ) . 
!*«t«r oa iotiMiaoa tm St«la«n^^ laoUl^d <<"lif(lr««|r«i«iat ^ « 
hr^raxrlla*t«le« aad <^«^4roirl la«l«ai« aoitfa trm ^altrla oH»tte> 
(l«abt«taa) M^d o t l . a^oAatljr from autiior** l t f i«rat«rri two a«ii 
ii0R«irtein«l dltir<ir«ir ««i(t«, il,14«dilijrtfra3Qro«taA«««a«ie and i i ^ t ^ 
dlttydra«r»traa««a«4atraeoaaaala Caiit laraala) ao&da iiava baas 
raii«rtad la FaiflSffl fttf^t^f (aataaaaa)**^ aad BfHyfftn^tff Mr tMl f f 
(Ctt!>liorHReaa«}^^^ aoad at Is* 
ci^-^Milotaate (tS«j^draaty»ata'"e«lraa«-lt,trpaa^l3*M»ota-
ISO dffoatrlaaaia) aeftd* wat I t a U t a d fraa fraaia a a ^ f l a r a 
(Sttphartilaaaaa) aaad oil« LtgiHaUi^^ iaalatad «kl oUaraatariaad 
oaajttsatad aaatyltaie lirdraxy aoid» siaaajmalia (a««iydra»y*tratta«' 
tl*an«<-4}etadaa<-9<^rttoia} aald fraa tHa aaad a i l ag ^aaaAa aaff fa 
(^laaaaaaa) asd Rtlay ^ diaaararad iaaaalia (S«tifdraxr»i7«aaa* 
oatadaa«9»ll«-dljraoie) aaid groa OwM^aa ^^or^ (ulaaaaaaaJ Bm94 ail* 
Raeaatly Mi l lar j | | j l «^^^ iaalalad far tHa f i r a t Uaa taa aaa 
aaatrlaaie fiydraiy aaidat S^ftrdroxjr^-oatadaoa-iUiiJMIiyaaio aad 
3«iirdraif«ir«aaa"-oet«daa*lO>i3<-dixBai0 aelda fa r * ma aaad o i l 
^f IBSSiiMM MSSS, (i««aa}« An aeatyl«ale onalagua ut diaarp^aaalia 
aaidf ti«laaraalle C9«iaiydra«y«tra»»«i0«iaaa-aatadaa-ia«yiiaia) aaid 
waa iHwe9V9W94 hf Powmll j | j | « ^ la ttia Mad a i l af iHfliaiiryatMi 
ftyaataataai (Caapaaitaa)* A C^j bydraxr aaid fraa tlui o i l af 
Aeaattiaayria aaiaaaaaaa (Saatalaeaaa) tiaa baaa raparfad aad 
tHiM aav aaid, 7«liydra«y«»|ipi«t«»to.trifff«>i»*iiaptadaaadiaaa«*a*yaoio* 
t« aniquw fraa a aaabar af ataadpaiata m& poaaa a«M iataraatiag 
MosrntHatie probloaa* 
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i n * iirdr«3Qr fttttr twiitftt r»qiiir« «str« j^«o«titi«ii«i «• 
eoi^p«r»4 to thm aaa«tirdr«igp fi i l ty ««itet l» pr»««««ift§ ftft«r 
fi)r(frolr«t* «f t t « t r t i ly««r l4«», Oa* proliUtt • ! ! § • • fros t lMir 
tov aoliriiillltjr In &«XMI« or i>«troUi« otbor. tut tooon^ f»rot»l«» 
«rifiofli fora tlio totKl«ttOf of tii« hydroidrl gro«p to rooot witb t te 
oarfioiQrl ireoD of t n * mmm or adjoottat aolcoalot to fora laetidoo 
or laetoaas* A tMr<l proi^laa oeoaro «ltb bydroigr aeid i a wliiob 
ttior« to a <lotilit« noad adjaeoat to tlto nydroiqrl irol^l ( l a tlia 
a l t y U e positloa)* Bmh kydroi^ aoi<lsrtatftlr doiijrdrata oa tiaatiagf 
iHi<f aei^^to ooaditfiwa of olomrago or ootorlfteatioa oitiior prodaoo 
(foUfdratton or atiior fom«tion« 
ffta iaolattoa of i^ rdroxjr aoido ta pttro fora Is gaaorallr 
oarrliMi out by adoorptioa eoltaai ofiroaatograpny* I f tii« froo ao&ds 
aro uaodf tlioy mtv Oo loolatod vi ta o st l loa got (a lUo io aoid> 
ool«n)B« fh9 aotbft oatora of tijrdrov aoldt a«i Oo oiq^aratail on 
a a i l iea gat ooltaw oaiag paataao ooatalaiag mi atlqrl at&ar aa 
aolvaat. Maorptlon oolaaa ohroaatogri^^ baa alao toaon very 
affeotivo for safiaratiag aatttratod aoida trmi oaaattiratod imo* 
TDts eaa 6o aaooaiillobod by eoavorttai tlia laiaataratad hydroxy 
aeidtg a« thair aatbyt oatara, to aoamAat aoro polar aoi^ ioiaada 
vtiteti ara then raadily sa^aratad aitb a F lor la t I or a iUea gal 
eoltiaa* 4 aai t i^ la darlvatSva ia tlia aatboay aaroortaootate addoett 
fomad by varatai tba aatar vit l i aareiirie aaatata la aatbaaol* 
Jiftor roooral of tlia osaaaa raMoat by aalyaot partttloB» tba 
mtYtora ! • addad to tba eoliaui of F l o r U l l , tba tataratad bydroxy 
« 4T « 
tli» ai««tar«t«d • • t«r« «tlk •tli«iol«eftlorofof»-««ie« BOl ( i a t ^ i * 
v/v)« ttiff mtt9Ag aold r«f«tt«r«t«t i te «i««ltir«t«4 • • t« r aad tn * 
•tli«iiol-«iilorofortt s la t * * I t f ro* tli« QOIINM* ni# wr^vatf widfiets 
oim alto b« •lttt«d «ttli«ttt <l*oo«p«KtUaa «id i t is i^ossibl* to 
aehivv* •^ia*«ti9n Meor4ia£ to tlio ata*«r of itotfilo lioti4t| bat 
ttio f i o l d t M«» to f a l l off «ftor t ^ noaoosoo «ro oltttotf. tlui 
nr<^l«i of ovfiArotiAf tottVMto^ firoa tMiootorotod ijrdroxj oeido o«a 
ittoo tio hm4lm^ wltH ollvor o l t r o t f o i l i e o gol OOIOMI, flto 
loototion of Hfdiroiqr oeidi hy «oam of TIJC is eoiifsrstivslr s i ^ l o 
sn l^ sort offsotivo, rms«>l«irsr of s lUos gol Q is usotf as tuo 
§a99w^mt m^ hoatsoo-ottiyl otbor (38f iS, v/v) i s ssstf as tbo 
<SsNrslOf)iag solv«Bt* riiC vorsioas of t&s t«o aotlistfs dssoribod 
HIIOV* ar« «|i|iUs4 to sopsrsta tiio tanssttiratoi lyrtfroxjf f s t t / ostors* 
aLC hA« Also bssa asod for tbo sopsrotisa of ^Uroxy 
fatty sstsrs froa aoa^liydroxjf f a t t f ostsrs tisiag silisoao ii^^^Ui 
slUoofis ^ ^ 1 , aad polyasrio stbjrlsaogljrool sassiaats (SOS) as 
ISqtild pliasoB. mo ssparatioa i s aseot^tlitbotf ai t l i tbo aottijrl 
s»t«rs aftor stUorlfleatioii of tbo ajroUr^ Kyl grou^ vitb a«tb/ l 
io<ii<lo iinti si Ivor o«lda« I t Has bsoa foiaid that poor rooovaries 
imd poorlr sbiipoif poirics wttf obtaiood i f tba bydrtnorl groiip «as 
not aaskadl* SseaaBo of tbo sotbo^l groapf tbo otbar sstsrs oeas 
off tbo ohroaatograpb roug^ljr i«S C««tiab9rs aftar tbs aorrsspeadiag 
nom^hfnrmnf fatty ostors* 
« 4a «• 
i n * 08 groi^ « f kfitrogy tmttf • t t t r t • « «l«o IMI WUIIKKI Hf 
•e«tifl«tl9s« GEiC ••paratlea of M t t a t * tf«riv«Uv«« Mems tfisUAotljr 
l i i r»rt«r f tliat of vtlitr ««riiratiT««» • • tii« M«t«t« sl^rivftllvft* 
r«c|tif r« « iiiiii«r «oltMa i«ip«rAtnr» for tii«ir ••«rg«a««* iio««Y<ir« 
f f tlM bjrdroior fu t t f • • t«r« «r« to i « t«olal«4 fr<Mi 111* i«« 
oTiroiMitOfrimili and tlogri^od i^oaleally, ilM aootat* d«rlv«tiv«« 
ar« f>r«feriiibl« «• t%»f «r« rnao^ • •« l«r to iur4rolfoo* irlMotlurloilyl 
otiioro of bydroiqr fa t t f ootoro htmvm also HOOB aoo4 for tlio Gl«a 
fmatr«i«« THor «r« roodlltr fors«4 6r oooHialiii irtt& tr iaotl i jr l -
ohtorooltMo Md feov«Mtiirl4ifll«««ao» fHo tr laotHjrt ' i l l ' t otboro 
aro fftA«ratly- otntodl Mae^ faator tHwi tHo aottato oatora* 
THa pofttloa of tlM oa irot^i in ttoo oartooo^oHaia em bo 
ft«oil hf aui M a l f a l a , provldod a auitablo oollootloo of attiii«atlfi 
•anptaa art araltalilo* fbo varieiia eii««l«Al dosroAatlva wothoda 
«ro bait attttai»la for fer^rox^^t tooatlois iittt tHo proaoftoo of ^atiula 
lioiida l a hy4r9tf aelda mak* dairwlattro atuaioa aaro d l f f l o a l t . 
flaeaatlF saw sfiaetroaotrF !« tfto •at&od of elieloo for tbo 
atraotorat olwsldation of bjrdrovr ooida* 
r>i-iC0,4Sl <r-i 
• 4^ -
Tor mmay o«attirl»«t variouti imtm «m4 o i l s ii«ir« ••nr«<l AS 
»o«re*« of I t ^ r t o m i t s , oowitttio* «a4 »o«f>«| but tto«tr tt«^(iott«at 
f a t t y fici'it liar« IKMO r«ooials«d[ «o4 8ii«4 only «!««# tu t i^ric 
of cn«vr«ul, nftto •a<4o oatttaadlaii e(iMitr|l>ttti<»n« to wid«rtt«a4 
thg utruetttrtt of Jfata i a tli« pttriad l i i a - t i a s * i t i i o * i t ia i l lwo, 
fatty' WSISM hinrf b«e«MM • ( i«#»t ia l to mm l a a iittltlt«iAa of asaa* 
^ fiunrey of l i t « r a t y i r t oa aaad o i l attalfala r«v«ala4 ttiat a large 
nvt^mr of unealt lvatad p l m t spaoiaa j r l^ l^ Bm9^» atioaa o l l« are 
0r t«iQ«ttAl eoapasittOQ aa eoaparad to t^ia ooavaatloaal aaatf o i l t , 
T>»nrin^ raoant fmrit I t Ha* baaa aapliasiaad by ladtaa i>l l 
rnfffifiolailatc to a ta r t a drtva tor ax^lorlag ttia nlldl oilaaacS 
n9t»nti<^l of Ottr comti ir* '^^rm aaphaala on tHa produollaa and 
l i t i l l a a t t o n of minmr ollaaaitt tbat mrtt aot praaaatly l a oul l lva ' -
H^tif m«f tat»atant lat tr aaaa pr«Mit«tai of •hortaga Itt o i l a ami 
h^im, faoa<ei Hv the eotmtrr* ^I tU ttol» view a j^rog;ra«m« itaa baea 
xmtimruny at tiia attttior*« tlaboratory to dataraiae by obasiioal 
•eraanlnf tli« gaaaral c^araetartat loa of saa4 o l l a froa a larga 
mmbmr m<9 var la ty of praaantly tramaUivatad ot l-«Nixoadiu<^ »ov&a» 
In an a t ta in t to saaroti ror tti« aaa ollaaad oropa for 
fntfttatrint aa v a i l »• adlbla pai^oaaai aaad o l l a of a aldia 
array of v i l d apaelaa of d l f fara i t t plant f a a l l l a o vara attalytad 
tttr t l io i r eoapoa^at f a t t y aol(3a« rbe aajor foataraa arat 
( 1 ) I so la t loa aad cbaraotart tat lon of 7S.S» (bl«;liaat l@y«l«i of 
t r t p a l n l t l n In *>qbaa aoaarrota i^>obaao«aa) glyoarldos j 
• sa «• 
( f t ) l««latloii md eiiitra<it«rttttti9a of hydroxy tmity «ot<i8 la 
»*tiiat«jto —Ior (l*liuita$taii««A»l • • • ( ! o l l « | ( l i t / oitarftolerlsa* 
tton of orelo|irop«iiol4 fotty aeido ia A^lioao off^elaal iy . 
i i ^ MEi«» i* r^a«&ifoi|frj« yffmoffff m f^?yf fftffi*^ ?^^ 
2 . ff^aariffi^^^^ «ia U£iai ia^alS*^^ (4alir«»««a)» a»d Pjft l iatt ta 
. t josa la i i * * ' oaa tarlolaoaa iioofc.riaaa*^^ ( . taraaUaaaa.) aaad 
o l l t t iiv) f«iolfttioa Mid ehfuraatarlaaUiMi af ttp^xf fatty aoiaa 
la v f^fnow f^ f03|^argte|| (Co^oaltaaJ? aad tfa^aif Pf^Clfffff 
f f^fiiataoaaa) s««d oilii} (v) |»olmUoa aad aharaetarivatioa 
Tfi TT 
of l aba l tea ie aei<i |a l>»ttaat eap&«iata» ma h» a r t t c l f o l i a 
fhnnt»tan») t ta^ o l l t f aadl ( T | ) isolatloa oad obaraatarlsatioa 
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*»f evanollptAa in Caratoaparaaa aatiaaeaaa aad »o4oa»a vitcoga 
f ^anto'facaaa?, and f^Uo^rogtt^ AsMSia ««« ii» fl9*»ffMV 
Cnnraflnaaaaa) aaad o|l9« 
!a ofl«tlnti»ii«»i of ttils pr0gra»»»« t^a aark daaoriliail 
In a^rt<>»r of flit« tli«»l» da^la aitti tHa o i l eb«ra«$ari»tles» 
aaa^ riroa«rti«s, mti fmttv aal<i ecMi^a«|liaa of fiiartiaaaoaa 
iillaaatfff eouDlad attli ttia laolistioa M 4 aliaraotarlaatloa of 
^aitnunl fa t t f aal(ta fr<Mi tftta. 
- 31 • 
4« a f a r t of •vt«««lv« programme of r«««t t r^ «lM«d «t 
dl8ffinr«rifti a»« tutd i»ll« «a4 fa t ty aoids «^ioti a«3r ImA tli0«« 
iii^tves t<i praetleftt yit | l i«Atimi« a auMdi«r of • • • 4 owi^lett 
frots |it«Hit« wiro rto««ff l a for o i l iui«ly»lt at atttttor'a laboratory. 
Tn tUt pra»»at atuiJbrt aaada of wild »|iaol«a rapraa^eitla^ algat 
nntaalaat f a a l U a a iiMeH Ineludo alae 8f»oei«ai adiac ra^tortacS 
for ttia f i r s t titt«» witf flHia aiiaelas Mlrantdy rapartad aar l l« r« 
wara arat»ata4 for t t ie ir a l l ooataat, pby»iea<«oiiaaJ,oal eaarao-
f a r l a t l e a , md fa t ty aold aoM^oaltloa* iaaa o l l a obtolaad In 
ytfilda beloiv S^ vara axaatoad with tha awpactatloa t&at a fa t ty 
aefr) of noral ttrootyira attleta votld a« a f aai^aala la ta raa t aad 
«iis,ht hara praot lea l ra laa also, a l i l i l He dlfte9vara<l* 
riia alr«drt9d aaada i»ara pomdnrmd aad a i t raatad liiorou^iily 
wittt patrol l a a ioicblat* ao|atara« o i l , and protala am j>o«derad 
«a«<1» aa w9 I t aa Fihyatao«eii«3aleal otiarao l a r i a t lea of o l l a wmrn 
'ifitaralaad aeoordin^ to tha o f f l e l a l aad t e a t a t l r a aatiioda 
raaoaaaadiiid by ¥Hn» fhm r a a i l t a ara daplotad l a ta&la I . ^11 
eoatfliit a f i r l ld apaetaa stia«ad a alda raaga of rar la t l<m team 
^•^ ^ ^^ '^^ttiyrtia agHiiea to 3S,8 4 l a Saaaaaa ladlotai . tum «|iacla» 
Tftowoaa o^raaa aaa fotiad to nm^ttda a l a l l a r aaaaata of o i l wad 
179 a 
urota ln a» r«?fM>rt»d ay Oarelay and * a r ia l a ibe aeraaalia^ 
of th ia •aaolas* f^9 aatlaatad protala eoalcMl of a l l dafattad 
aeadi oa a dry bA«i«, 9»ll<»32«(}4 l^ i loa«r thaa taat of uaaal 
oflaaad aaats, bat adactaate to &«; tisafdl aa a faad a a t a r l a l * 
fhm Mi9l7tte«l d«ta r«v»«l tliat the br««dlet prograMM «ottld 
(!«^«liifp {i!«iit« sti|t«i>ltt t9r nad^aislOAl iirodttetlaa AUKI liiMnr««tiai,t 
luiif p»o«iiii>l«) al«Q eould • « n ' tit« o i l MI wall a« pretaia ewt^t^ition 
to ltier«a«« i ta wulm for sfaoif le appUoottona* 
th» oi ls twara axwRiaad by varlotta oDr<Hiata|^4i^&le aad 
ii7#etroaii«»iite t«abaif|ti«a ta aratttata tttalr fiittjr «eid oo«poal«» 
ttons* Tha n apaetra af t^« »lla Had mmximm at 9000 (a^ ana 
1^50 (w) eai » la^laat lat or'tlaary tnaatarattoa* lHara vara ao 
n€^ a^ a la ttia r«fl<»n af trwif and aaajofatad uaaaturailaai am 
tnr tmf wiaaaat ftaiotl<mal froa,i« -siatlarlyy tbta UV apeotra of 
tna a i ls aiicNrad na e¥l4Maea of o^ajugalaa aoiAla bcmda. iba 
nlerl© acid TLC taat for apoi^ y fiiaetiflii aad lalp^aaa taat • 
for eyetoprap^aold aatarlal la t^« otla vara foittid a«iatlva far 
at t tfia apaeisa. itia etironato^ra^aio tae^iquaa did aot ravaal 
the la<tiaatloa« f»r uauaaal oo^^oaant fatty mlda wt totarfarcNuoaa 
da fpfth th@ appUoatioaa of st«ad&ra Aatlioda* iurgfoiatloa ILC 
or tha aattiyl aatars gava alaar apota eorraspoadlng to tba 
anturataa* acNdOaaa^  aad dlaat la AaMttftoaaarwiit Maaldttii aad 
'»ttKfOfeia ehlaaaatg parallal to tboaa froM aathidatlo Unaaad 
natara rpamWad ataafalda, THa aatayl aatara ta re«aiaia& 
al^ht anteiea ta^loatad tha praaaaea of ilia apot twt I r laaa nlao 
la addfttoR to tfia aiiott for satt»ratoa« noaoaaot aad diaaa oa 
i t lvar - lon ft^C, navarB«d«>ptiaaa TLC of taa aatara eoaflraad 
the praaf^oa of C.^ and C.g aattiratad aalda la a l l tba aaiiploai 
m'^i alaa C^^ aatf-iratad aeid la /olricaatMi aarralataw. J . lad^oua. 
«Bid 2* eti^eaala. 
- $3 « 
Fattf aeld etHi!»»ilU«a of ti^* HI* «»r« d»t»rttis«tf njr ay2» 
"imaatitstlv* ••tt»stiOfi of f«tty maiA eoaipOttMif* « i • « M 
<}hro««t<iirMi ««• Mtilevod fei7 e<Mi|^ «riag r9t«ati«a %!••« v i ih 
tHOft* of tipit! «ti»d«ri« fi^tal»«4 frov MMA Clio«i«ttl €o«p«iiy> 
^•"^A^*)* ?lt« 9«ro»at«g« of mmh fatty ftel4 oiil«lii«d iiy ooloitto* 
ttim of iiroo oiilor pooka oa tbff gaa oM'«MtAto$r«fli io Uatod In 
Tat)la T* ^^ooaalooatty^ aatarato^^ ooii^ **^ and poIyotHoaold aatora 
woro aaparatod hw ^raparatlva all¥or«|o» thC oAd ro-oxoMliiad toy 
nt^ O, ra i r agrooiMMit botvooa th« loditio valoo ( ! •¥ • ) <torlYo(i (»y 
eh4»iiioat oaaoa (^i |a) aor! that ealemlAt«<! fr<ia tteo fatty oold 
e€ROf)Offttt«Ms indloatfi tliat tlio a^ounta of imaataratwi aol<io i l f a a 
mrtt at^atimttatly eorraot. 
Poraaat of tim fmttf «ol^ ed«(jriNiitlo«i«l data io Ta^lo 1 
loa^a to a otM^or of lateroat lni ganoraUaatioaa. 
4» fa orldaiit tr&m tabla t , tHe aootait of to ta l aatttratod 
oot^a proaoitt in tho aood oi la aoalraodl raoioa froai 13*9 w io 
!• tqdiottw to 29*5» to afeyootioai^ Jl£t£* ^^taario aeidt otiioti ia 
ti<«natlr fooait aa a Miaw eoKpooaot of tfta ooo4 gtyooriiloat ia 
tirooont fa ttie rtHiga l*9<^«di« f t la praaoot to tlio oartMt of 
9*9^ in X* eo«too> fi>i« apooloa tialoaga to tlio fa»ity Coavolvutaoeaa, 
tit oHleb at«arie aetd i« aoarljr aloayo proaoat to tlio oxtoat of ovor 
tci^ of tfto aimid fatty aoida of tfio ftiyoorictoa tittt lioro and tUore 
o««tptiooa alao b« oot|oo<f» riio najor aatuuratod ooid eoatpoaaat 
- 54 • 
of •••4 clre«rtd«c Yls*» pttlMltie aeid for«» cr^r sa^ of tiiv 
iii««4 fatty ftol^t ta four §i»«ol««$ a««f^ (^, MiM$h 3A»lm 
ft^dltiaa to C|g and C^^ ftotdty tb« apMla* £• j f H S l i l S i f 
! • t^tfteita. «i# £• olit«»gi^f «iioir tiw pr«s«a«« of laorio aeld 
!n thfl iM9«mt of l»3« O.a^ and 4«d«t roopootivoly* 
411 tile mod of to oxltiblt good totiroot of tttostfirAtoa 
ff t t tr ootds forsiag 99%r 7Q% <}f tteo alxotf fottjr ««l«io of tHo 
ityoort^oi* f*artt8ttlsr ottriMitlott tr^m m xt iUootloi i otaadi^o&at 
t« tho oooarronoo of o U l e i»l<! im ouffielftotLf Uigk ooaeoatrotioa 
U3«3») la 1 * la^StOiia ooodi oftU I4a«»l«ie i« tiio ^riaeli»al 
eMpoaant aetd (.13«9«>?4«3I) anoagst t ^ Na«alarato4 aoida la a l l 
««>i>oi«s o««i»?t Saniaa laataa^ aad ^» X M i S ^ * ^>toto aotd i4a»3»i 
l a <ir«donlaaat iwtatiiratod sold la 4» ladteti^^ n^oroaa llaolaalo 
aeld |3t«7 4) In itajor la ^« | lq»l^» Uk« alitor iiti{}liorlilaoeae aood 
Oils* '" ^ I t opooloo «r« tiaasaal la hmimg Major aatoaat ( >70 4| 
«f (iIttle«Uaol«le aelds, vteloh ri«i&« a^ to T0#0$ ia X . jaUSSt 
T^.Si In £ • f o r r q l a t y . ^ a » la ! • iaMSJSt «3«** *« i « ^»gid<Mi> 
n.7; la 7f1«i^ffttf l^ogltsajas, aa<! I 4 . i > la a. ^ j ip i f f f l f . rno 
etmlilQod eiaitaat of llaoleie«>llaotiialo aelda aro foiiad aajor la 
if* «f>^«<o (S3»4ll aad J . laalgao {59«4»). 
k e<mm9rimm^ of tk# roatilt* of tii« pr«t«at c t a ^ vltti 
«{irlt«r «^s«rir«tl<i»s toad to oortalo ftCNMMit* r«4«r€iaa turn 
ooiipottttonal dl«t«« fiiroo o^oeloo of ioBtow Horo I I O M ooaljroo^ 
l id toy f telAOB j l j i l * fNito fttithoro ro^r tod t ^ fotty M i d 
dlRtrlliattoa • • t^iS > t i i 3 > I S i l oad idi«i > |Siy* r«io {ireoeaoe 
or HB oooiittfil oo^piMflot <i^4«4ooodt«BOi«) ttoid «•§ ri^«rto<s la 
the o»o4 fot of ^« »y»tffrnit oblolft ooo f^tHoi* ooaflraed ti|r 
loiiiiliio aad Ctiloteola^^^ «a4 Bfirolir iu»l Sarlo! flio oooH o l i of 
1 * tQi^i^o roporto^ hmim glvoo ao la i ioat ioa of ««jr fuaiiaal fatty 
aot^t atttioa^b t ^ pattom of tflalrlbatioa of fatljr aelds la 
•!fa«tty aaiio aa r^prntm^t Fattr mid e«H>o»ltlOQ of fow a^ooioa 
**^  yi>«o«Ni« liairo tooea repmtti^ provloaatir f ro* aatteor'a lalioratory. 
ritft dttorataatlon of polyothwiold aelda la J^ « oataofi ecNifira* 
nrmiam ro|>ort» m th# ^ t t e r a of ooapoaitloa of laoiiooa U S i 2 > 
t<f t t> IStal Hat no traeoa of O^^  m&i Q^ «oi4a aro ooaorve^* 
«iifj«tttlf Kapoor j ^ jy^» 4oton4ae4l ttio proporttoa aad fatty aetJ 
a<Mt|>osttloa of two varlotioa of Sfi»ffl^^y Ofalmff. fHooo aatu«ra 
r«9#rt«^ tlio fa t f f teia o o a p ^ l t i ^ M S l i i i (d«$ aai S*Tllt 
t 4 i 3 (43*0 aad 4 3 3 ^ ^ I3s l {U.Z m»A n^H^ %$%% ( t«3 aad l , 9 * l , 
ti|f> ( l a . t aa<S 13*9ll» m4 alao aot^ i ( 3 , 1 «a<t UW* nt of 
^oyH^ta aofif^ftoa la ttit ^ taoat 9t^r 9Um9 aaaa fiattora of 
fat I f aol4 fioi^oaltlaa l>ai has taat wooat of i i t t aold aa4 ao 
traoo of C ^ aolii aa QO^iaro4 to %» aaatjaa, i^ l lo I t aliowa tlia 
firoaoaoa of iSi^ aot<l In addition, fbia ^ffaroaeo ia fatty aold 
- 5T • 
eo«|>Mllloa may li« « rtf lteCl^ii of tli« •rr««ts of tHo soi l «ad 
«ll«iato« «R<l atoo fiJBgr rooolt frcM difforoMoo ts t&« oomroo of 
<t«^ort i^o»t ttt<i fotty ool^ oonpooitloa of out sood o i l 
«iiftlr««^ In tli« procoRt otody Is anpoiloulo fr^o Utomli i ro* 
183 ln<«l»»on nQfl naiifimiis km* ^otor»lao(t %&• fo t ly ootd ooMpOtti-
ttoa of ^« |tt4l Qttw W ootnroatlooal MotHodo* fbo oo«po«tt|aiiai 
dAt« of ^ , ladtoiwi ontalnod Horo Hy 6liC ara foiMd nwro or ieaa 
at i t l lar to that roportad pr«¥i»aaty« 
«^a<S oita rleh io «ono« and polyathaaotd fatty aolds eaa 
««jYo Jia intor*ediata ra« «atariala for Indoatrial a t i U a a t i i » 
«o »ap5rtns% *ao«ldiTlag*, aad/or *no«dr/tnft* o i la dap«ndt»& itj>oii 
tha rotfttiva firoportloos of olaie» Itnolate, and Unol^ate oolda. 
ttia notyathaootd'-rioti aoad o i la , aa^aoiallr tnoao in oliioti eoot^t 
of Uaolole and/or llnoiaole aoid axoooda 6 71 ara inportsMSt 
*dnrla$* o l l i baaad on t&t«ir abi l i ty to dry or tiardoa oliaa aip^aad 
to a i r . '^11* Of j^ » hi voinm and ^ . oUinyii^^ approao^ tbia 
^ampomititm and tliua to^l^is to Miaolai0*4-1 on drring* oi la* 
h* <M>*»«q« nnd ^» ti|ialgna aa^d oi ls ooataia miderata proportioaa 
of botn Unol»i« (31.9 and 37.7i} and Uaolanio (a t .s md U*im 
aoida Ult« oaadlaattt and ral>b«ra«ad oila and •osr lia of raliia aa 
*&rnm* »il»» fno*^  oood oil?i, J , aa£ygti?a> J^. aorralatotta 
i * iSMSJSIf '^^ i * rtioaooidea. eoalaiaiai i iaolaie aoid 4a«0ii4 
«r# *it««tdrviiig« Ot is nice «9ilimM«iS aod A M M ^ t a * ^« mmtmt^ 
«sd ii«tte« e m !»• « l i i t K i f l * d at *a«i<Arriiift* e i t t * 
Tn tfiMMitlQO I t mm ^^ %Mt4 tbat tM* |Mr»««al •e rew i l i i i 
(fata tte^f l«ai<l to •xpl»rtt •<>•# 9f tb« plaat •]p««l«t for o^taia i i ig 
Aim otl«»«4s i r t th BCHrft i«« l r«h l« 9«tt«c« o f ffttt jr «el4 e o i ^ o t l t i ^ i * 
fK r t iMr t t i l t ttfii>«l«« r t#k l a o t l « s t iPDtl i»i t « sp^o l f l e msi i 
0i»^ti ^« »f g r ta t • t r t t t« i l@ l«piirtaiio» iia^f I f s o f f l o l ^ t l y 
•eoftoniQy <smv^M f irov* of ir«tii« ta ti i« oHoaloiit l«^ i t» t r r l a aoraai 
t t t t9« , ?ti# f a t t r aol4 e0i^9«i t l«a o f f * r»Oii»<it^»f l a ta« proooat 
t t « i ^ Is fotatd a«ar aboat a l a l l a r to taat of oor^oaa o i l * 
^ I f t f r i s l i . iia4i.,,>iftiioe|< 
f l ) ^owof of o l l taada 
?k« aootf iaaploo iporo o i i l l ae ta i f roa tfeio ttaealtlvatetf 
aroaa aad inaro « « t l l d o a t l f l # 4 hf tk* s t a f f botaalato* r«« of 
t i i t a wiro i^ar«b«a«<i tr&m a o^MMorolal aood Hoiiao* fli«ir vara 
I f til© e»rr#at y»«r ' i i ato«li» 
4 t l aaa^ aaapl«s «ar@ frafftf f r iw aaa^ f ra isaa la ana liooitaiie 
f»id t h ^ ifoaadad l a a i l |a lntatrat«ir« ftea ^oailarad aoedo wf 
»«traat t4 a i^aaat iva l r v l t n ^atrolai ta ati iar i4<l«40^a) l a a 
« »1I • 
So«lil«t (ipparntai «sd tHit •xtr<iot«<! o i l m tt«iitrftll»*<t to/ 
pMfffai i t C'^if) la eiit«ror«r» aolation tttroagii • sHart OOIUMI 
»r utiMiiaa ( to §) • rii« naalytiottt • • l t t«t of o i l * tad •••d« war* 
iti»t»r«ifi<»tf «O0ardlii4 to tiio proo«4w«« roooawMteA tof tHo AOC^  
aettiotfs* and tho data ara aMwariaad ia fabta i« 
CHi» Praparatfon af ^^nyt f^t^y ^^ |H| 
^994 ol t woa raflaaad aitit alHaaolio i^otaaaiaa ftjrdroiida* 
1^^ 9 aBaaf)onlfii^l« aatariat vaa r««ovad wi<3 tua fraa fa t t f aeida 
writ olitataad ia tli# mnml aaaaar. fltaratrar mtt^mtnurft aapoai-
fieaticHi wia aarriaa o»t ia oold oqodititiNS uadar aitrogaa* 
^^fffaritioatloa vaa oajrriod oat as fotlovst axoapt aiiara 
•p«»eifl»d« Saaplna ware raflavad for i ar in a laiTfto axaeaa 
of aaliirdroaa •at^anol eoatalaiag i * aalj^fiittrio aeid ( • / • ) • la 
#ai!li oa««y raaa l t ia i ttixtaraa w^r^ dilatoii to ta« aoia paiat 
with watari oh i l lv i ia ao ioa ttatHi aad tHaa axtraotad rapaatadljr 
vitfi attirl athar* aaai^iatd oxtraata wmrm driad ^•r aaHjrarotta 
aa<fiiMi aiilf^Ata aad avaporatad ia vaoae* la apaoiat oaaaa aettiyl 
aatara vara pri^arad hy MatHaaoljraia witti aa^iiui aatlioxida (a«4«) 
or t»3r traataant v i th atHaraal diaaanattiaiia* f i a l t e af rmemmr*^ 
aatara riiBfad frn« m to t r *« 
Aaalf t tecl fu: wa» p«rfwM«4 on pUt« t e«v#r«4 vl i l i a*3d M I 
9r 1*0 wi lasers of i i U o a g^l f» or aoS sllvor iiitrftt«'-tiqir»ia»t«tf 
• i U o o g«l 6* Slaar/ adiYtiir«« of a t ^ l otbajr «a4 p«trol»iMi •tti«r 
wtiro tt«t<r • • d^raloplng solVMts* TH* {il«t«o wort r«id«r«d vloaal 
Hy iifir«]rtnf witti m Mli i^uooua sottati««a of p«reiilorio miA a»d 
}ii»iitia^ 111 m ores ('^tiO^C) f w la ai»« Ffp*rmHv plmt^B wre 
tttrnyt^ vitti m o»3$ (itii«iolte •oltitloa of 3%7*«4to&lorofltii»r««o«ifi 
ftfid tlieii vlcwtil tm^er t i l tr«riol«t llgttt* ^miarAtttf ooapotttnta ««r« 
rmeov^r^d ta fS-dSi yiot^ fffw preparative pl«l«« ¥y olorrriai; i&o 
a<f«or6^t ivltii • t l iy l •tb«r» For r«v«roo(l«>^lia«* fy:» tiie soatea 
^l«t«« mirt miforvly ii^pragnataii vltbi • l l iooft* o i l * $olir«ttt 
•vtttwe Ae«taaitr{l#«mo«tlQ ftoi(t*-«at«r (TC}ttui3a» T / V ) ««« ua«d 
fur a«vatop«eat« 
(vlJ aao'^ttqttii eltro«atO£r«»fiy (Sbc) 
nW malftKin for t ^ «iaaatltatlva mmmtiamUmi of aatajrl 
•atara ami earriad out atth fftmla-i^lMir 4o4al t M ai|aippail ai tu 
a tdaraal oandlaotlvtty tfataetor ualag ataintaaa ataal paoka^ t 
aotooo i2 'i K t /S i a ) aoatad ai tu dialitylaaa gl /ool attaalaata 
(nKG:4g 13^ cm atiro«oaorto «| 49«$a aaaii) aad a (3 f t x 3/i& la ) 
e^laao of a t U nana {m 30^ 34• Tha aaparalioaa vara oarriad ottt 
iaotnamatljr at }^0**C« aydroiaa at a flow rata of 7a a l /a ta waa 
fli# earriar gaa nm4 iHiart «P<MI4 WM 30 in/ltr» ^^oitltatlmi waa 
4ofta bf ealaalatioa of araa t»dar pairiea on taa gaa <^ro«atO£ra« 
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wttii t i l * li«tf> of l«l«gr«tloa ftttd r*a«tts ar» ftMtotf «§ ^m^99i'-
tlcHi (^ wt)« fli« tt«r««iit«g« of ««ei^  ostAr «<MI <iiil««l«t«d • • 
tti0 ^•rooat of tlitt total aro« of o i l tiio ^oalco* 
t v t l ) lo f r^r f f ( l i t ) ypffffoofopy 
I» opootro voro <iotor^ne(i on « {'•rUftx^lmor 6ai 
i{>«tttroi»iioteiii«tor «• U<ttild f i l o or o« l« to lut loM is oarkoa 
totri i oh tort d» (CCt^) or oorlieia diattlptiido (Oi^) . 
^»***^ ^ttrorlolot CW> «ogetro»eOBy 
iW «#«»«iro««iit« woro aodo In aotHjiooUo oolntloiio with 
« BttolniaBii m(«»3A S}i«etropiioto«»t«r« 
fatty ^0t^ i ^?^trm mt Qft^^^t^r^ Sff^.t-i^lf 
in tlM lft«t f l f t««a ]r«Ar»| t%«w lias i^ ««ni mmh lat«rtt«t 
In obtitinliif »«« Ia4ty»triftlly ataliU ci|l«««il«y botli for •41lll« 
iifif! fi»r pittr«lr t»e^ l04 l p^rpo»ttB, Sp«ei«l «lt«ttUoii has baeii 
f»at'l to Cr«oif«rftii as Ibia tm^Hf, contrary to soaf ottiar o i l 
et'ypmf eoot l^aoa good iiarf«attaft f le lda vi t i i ioo<i §ro«rtsa ei^i^iUtjr 
tn ta»|i«ratisra eltmata* s«far«l eo^prt^aatva lavaatli^attoaa 
•«f»t wltMa thla f | e i 4 ^ » ® * * * * * " * ^ fcttt area «o abaut l a * ot 
thit aanrtip 3900 apaolaa of tiila fa» l l r hara baaa attidie'd to date* 
^avaral spael»• of tlia faailjr Cnmittrmt j^rodoaa aa«<t oi ls 
#i|oli d i f far In fatty aei^ ooitposltioa frott ottiar vagataiila o i l s , 
Thflor ara aotadi for tha praaaaoa »f C^ ^^ t C , , , fmdi a«^ aoiat^ 
Tiartlaularly th^ nrono«Q« aafiftora, a r ^ i a (aa t i ) aa<3 alouaaiiolo 
CSOtll aol<ia» riia aajarlty of thmx oontain 33«>S0i araote Miid, 
HoiHrrari aema are rleHar la WJHi ihm 32ti» aad a faa aoataia 
v i r tua l ty ao C,^, C^^ or C ^ aotdn awi ara iaataad rioia ia 
.^^•UaoUaia «oi42,83,135,118 
'Millie t^a Majority of ti^a Craeifaroaa oilaaada atM uaad 
fn a<illil« proftoatH *mU aa aditttt oila» aargariaaf aact aiiortaniasi 
• '^ nt ara t i l i l laa^ a« rmi aatarials for varioma taat»aoiO||ieal 
f}»irp09a<t. Tha a l ia olitalnad from Crucifarouir 99«^»$ altaounU at 
fraatar vataa In VArgariaa ttanufaetwra, auffar fro« a fatty aaia 
afMntiitlna «^il#i l i a l t i tliair uaafalnaaa ia oartaia adiola o i l 
l>ro«l«iets* THa hign araaie aald eoatant giiraa tHa o i l a tiigKi 
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flmttlfii raag*, ftartto«r««ir« lo« tlttOt»le acil<l «<Mit«at •x«l«id«« 
thfi «• • of taeb oil« «« m iia|or ooa«lilti»«t af tir«Ml« &t •argArtaeai 
wHIehy for mitr l t ioaal r^Mtrntt e«Nil«iii • e«rtftlo « ta l« i^ i^weta-
tttge of thitt Mid* rue r«tl^«r talgli l iaol«aie a«l(t eattt«it« «ra 
the atfiar h«»i4| / i « l i s a r«(Su<NHS fl0r(»ar a tablUiy of r«^aa«a<t«» 
nil liaaaif firadaeta* 
Pitrtkiaraor* I t ••aaad ta ba of la tarat t la tHa plaol 
Iiraatlar at vai l aa ta tiia irag«tat»i« o i l prt^aaaaar to kaow Itie 
mrar^att variantUtip la fatty aoid eaapoaltion of aaeda of tiia«a 
var iat las* 
Cmniditriag th« ^ora f M t s * mun^ lataraat httm liaaa thoim 
In raeaat yaart in fiadiac aaad aouraaii fraa frew arooie and 
tfaalffate iieKIa and high ia t iaolale aat4« aail riati ia arttoio 
Rati ia «lt(t aa«l anetittivati*<S a^aoiaa of Craniftraa. t i t b tmia 
at a a i tadr of Crnoifffroat aaa i^ otl« i t ia t t ia tad ia ardar to 
aaareh far *aaa* oitsaad arofia haviag fMroaralila l ip id aoa^oailioni 
v ix» , laro or low araoia aad llaolimifl aaida midi hi0 l iaotaio 
aeidi for tha food iadtiatry» «nd high araote or high l iaelanie aeid 
for iatftwtrtat rttw aatar ia l* In tha i^raaaat atadur, aaada of tha 
e«ilttvat«d opaalaa tharto (CaadiytaftltJ,* ^ a r a aad X* odoarata. and 
Ch^ltrwithna ahatrl ( Wallflawar), of aruoifaraa wara aaalyaad for 
thfttr o i l eontaat Mtd fatty aoid ooi^ptoaitioa* 
fha aaalytioftl data tm the aaad •aaplaii aaa darlvad oi la 
i 
wara tlatarainad aoaor^iag to the proaadoraa raeoaiicadad hy A^ 'C^  and 
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f«r« <l«fileted In fab l« X I * tum «««4« on •xtraoUot i v l l i i |»«tr«»t«it« 
«th#r )rt«l(f«(i e l l afl.O:^ l a i , aiinr«u 36#2^ l a ! • 0tfOttr«tft> ttiiil 
t?«3^ in £» ehmlrim if*)il« t^e r»fli«ialiig oak« ecmtaiottf lynout 3 0 i 
f irot«li i t a a l l tbr«» sp«ei«a« fto« o i l a »«r» el«or f l u i d ul t t i « 
fMT 2fi 
f a i n t y « l l o ^ oolour l i k e mviBimrd o l i « Tttrbldlljr^ p le r le aeidi 
37 §3 
mid ratptima ' t«st« «ho««d tii« al^aaoo* of hydroxy9 vpoxyt «od 
eff^lnpropmt^iA f a t t y aolda l a a l l tb« «aad a l l s . UV and Id apaetra 
of m e 0 I I 9 afioaad ao ocwluaation/trman tMuiaturatlott or any imtisiial 
f?m«}t|onMt groti{i« Piraat TUC of «aoli of ttia a l i a and aatbyl natara 
(ifinflmad td ls obaarvatloo, riiara was aa i^idaaoa for t^e biydroxy 
f a t t y aold to he prut^^nt In aajr taapla ma raportad l a si^a 
f?r*iel farow aaad ol la**^^***® 
lr«<*^tatlon rt«C * of tha a a t b / l aatara £ara olaar apota 
Ofirr«ti»oadlnf to tlio aataratfia» nonoeaoi dlan^^ and t r i a a e In 
a l l tha aaMple* pa ra t l a l to iitosa frcM autbaatla ataatard aatarti 
raaolvad atoag«ld«« Untaattai obaarvatloa on tb la larara of a l l l o a 
lAlir^goatad with a l l v a r n l t r n t a waa aotad for C»^ and a^^ aoaoanes* 
Tfta spot for aoaoene tilgbar tliao IS eartofim ato«s i^poarad betaaan 
tfia npotn for «aturala« and for S.g aonoaaa* fha a . ra laa of 
t h l « spot for ttiftiar wonoana aae idaa t loa l to tliat of ataitard 
10 
aattira naad at rafaraaea t taadard. liavaraad«>pbaaa TIC of tha 
a i t a r a ooaflnMd the praaaaao of a.^» S^^, «id C ^ •aturatad aolda 
I n a l l tha thraa oeitars. J,* aaara and £ • ehfi ir l aara alao foiiad 
to contain C . . aatarntad aold* 
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Thft t>r«irftleiit f a t t y miiU have ti««a ldMi t t f i ( id only by 
nftromtttoigrtkphle eharsetsr ls t ies* Data froit tfeta two aolunna (Si^ 30 , 
3^ and 0^Crll, ISC} ir«r« ftaad to oalcritlata tba watftit paroantanaa 
tit tti« oompemmnt aetda* tdai i l l f loats an of thw 9im$nm»at acitl was 
ttfula by ocMiparltii I t s r«tttni|oo t i a a wltH titeat af tHa rafaranoe 
ll{>l(t atandartf (SfG^lA) and ttia paroaatats <*f «a0£i f a t t y aoifl 
oHtninad fiy aalenlnt l»n of araa vnadar tba paakn l a tba gaa 
otiraisatograffi I s l l s tad la tabla ! ! • 
fHa fa t ty acid oovpotltiort uf saad saniilas ravaaU ttiat 
tft«»«a threa aaa<l o i l s o^wtatii aonaunsatiiratad aolfts witti j a 
(Kfx^for 23 earHoa atoos ta oaoimta typloal of aaay Craolfaraat 
afift thnt tha anounts of otiiar ael'^ ^s ara s l a l l a r to tboaa o^Mioitly 
fnwKl In aa«4t a l l s * '^Itfila ttia i«aitt I f tar ta . tha fa t ty acid 
emtnosltlon f f tgara 1) varl«a eaasidarably aa aaan by euaipeyrla$ 
fti» tw« Sfiaelos Invest ! gat ad bare. ^11 froa J, , otfottrata i s r io l i 
tn aleosaotiie aeld { 4 f , 9 t ) wad eaataias ao aruaio ac id . ^*n toa 
nfhmr hmi^ l^^ mmmtm saa*) t»|l etmtaias aloosaaoie a«i4 aa aiaor 
i;?}«i0(Mi(*nt CS*3£1 attd araai€s mxi'A as aukjar otMSiXNaant i4J»4»l« 
n 
ftOAi not nao«s«arily praetada tha fcirsMtioa of aruoio aold in iiia 
<3if#elaa* ilo«ayar» tlie gaAeral ooapositloa af eoovaatloaal aoias 
I s ?i«titl I n both iaslat^as* ^^» o i l of C^ yUalri^ eoal&iaa botn 
alftoaoaole {1I«S») mn\ aruelo (a3»J«) acids along with aiooa»sliaaolo 
aQl<) ( 3 * 3 ' ) as sdlaor aoastit 'Hiat* ay oomiarlni tba f a t t y aoid 
ao!«pios|t|t»n of t«fO spaeles, i t Is obsarra«l tttat daeraase la ttta 
u#ra I t apfiaars that larga profiortlon of C^^ •onoana In X* o<lo**rata 
Anatjrtleat Data oa €rael f«ra« S«»<l« aiKt O i l * 
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eoaewntratloii of •riiele m&ii la £• etfiri r^ault* ta M I iaer«As« 
of C.^ aad C _ oeidst aoro partiottlarty ia tiaotoate aoid, aa 
eo«{»ar«d to | , , aia«r»» 
Thv proportlM aa4 fatty aoid etaipMitlcm of two aifooiea 
!ieri»»a«d ara roportad In tltaratura« ^Ikolajaaak j | j [ | * itavt 
analyao^ tha Marioaa irariaty af J[, ypafj^ for I t a a l l and ooapoa^t 
aaia«« Tha apaeta* sno«a alaoat « l« l lar o i l e<ait«it wtilla I t a 
protaiit Gontaat l<i sl lgi i t l r tilfii (3a«| va ai .Ol) wica raapaot la 
tfia pravlotM raaort on ttia apaalea* fha ^Aarlean variety was 
r©i»oft»«! t« hara iaf«> (34 ) , tS i l (a .aS) , tilio (0.4), | § t i ( l » * i , 
i^f3 (I3»), 1^ 13 (I3i)« 3011 {ei)t 3!)ta (a*34|, aati (3i.») aad 
34tt (3^) In aoatmat to tei(> (3 ,3« ) , i^iQ ( l * 4 « ) , t ^ f l (ad.O^i, 
l i t 3 ( I 3 » 3 i ) , tSt3 ( a a 4 } t 20 i | ($.3$) aod aat l (43.4.»i foaad la 
tna preaant «aaq}l«. 41kolaJc«ait j ^ jJt, aod i a r t * hava 
raportatf tHa o i l eootaal aad fatty aold eoapasltloo of A«erle*ui 
and o«r«aa varl<^tlea of J * eftalrl , riia spaalaa la found to 
ponaaai o i l oontaat »a«a tu that of Aaarlaaa variaty aad ooapara-
t lvoly h l ^ (a9.3 vt 33,«} vi l l i raapaat tu Gafwaa var iety, fba 
fatty ael«l oo«po»ltlon of £• oTialrl fotma la tao prataat study ia 
aoaaa^at t l a l U r to th« eoaposltlon raporte<S aarl lar by thasa 
autnors. rtio diffartinoa la tlie abaaaoa of K i l l , ai^tu, aaiu, 
3ai3, 24t0, and 34tl aoldf, a« ala<Nr otmatlttiaata, la ttio ^roaaat 
umplft^ fh9 Ainer^may la ooapoaitlofi nar * • <*«a to ttte imvlrao-
«<»«t«l factara. 
^Itbott^h two ©th«r sptfoi**, X» . a i i l i i J S l * ^ ""^ i * M t f U H ^ ^ 
hiivo t>«wa r»i»(Mrt»4 la t l t«r« lyr« for ttt«lr ««q^«»«it MBltta, liiit 
none of thiM boa boon fowKl to Do or *soro ariiolo* group Uiio 
X« o<ioiirotii fewid tn tho }>roooat stii4/« aotii op«ol«s of t£io 
i^^** l^J£l£f ^^'^ i^ioti Modii ««ra eolt«oto4 for tHo prmwtat 
ntvt^r^ wore tronn in s«oo i>t«o«t oa^ar oaim eoadltloao» «oa «t 
o«n«) tln«« THoroforop t l oooaw tbat tuo tt&rke<t dtfforoaoo la 
f a t t f ftold ofMioofirltion t»«t«««a tjiooloo of the aaao goatai is ilttt 
to loontlo fftotoro an<l not duo to enviroaaflatol faotoro* 
la eoaolualcm I t nay Ho adilod ttiat tiio proaoaoo of eruHSle 
aofd In X* <yo>'o >M^ fl^aooQo of t^la eliaraotorlatlo Cruelforao 
••«<! ott aot^ la X* o<<oarat« sood o i l la lotoroatloi^ froa otioao* 
ta««»ioalo point of vl«v aa tiotti tbo apaelaa bo long to tli« •««« 
g<^u«. Tlii» ^laoovorjr of a imlquo o i l dinrlni axaitlaatl<m or tiaia 
••aall aaapUng of tba f«MKllx Cruelferao oaeooragoa ftirtber 
ovolorAtton of ttio plaot world for sow oboaloal Goai|»oaitloa» 
fHtaalaHarltr of tfio ti»o apaolea of lOori^a ^aooatrataa ttta aood 
for tsnalnallon of a l l avalliitila spaolaa ratbor than for a cursory 
nmm*liniin of fffiBltl«a an^ ganora* 
rb« aoffioif^at o i l ocRttoat and roaoa^laaeo of fatty add 
oooTfiOiitlon of X* atara aaa^ o i l idtb tbat of avuatard o i l «arr»rit 
furthor at»4ioa to apfiralaa I t a orop potaatlal aad to aaaoaa I t a 
praetleat wataa for providing *na«* adlblo ollaaad. Mono of tbe 
apoolon analyaad van foim i^ to bo l laola le or llnol«alo rlcb oilaaaa* 
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X« gi^ottyat* oontiiliit no •rueio aold ma4 l(iat#a<l r lc^ ia •loa««aola 
fietdl* T!i« fli4v«rc® mttiMitm of f««(iln« <}|«ts tt««itatiilag rap«a«e(t 
a l ia with bl ib tenr*t« of oriteio Inolud* • doproculott ia gro«tfti«^ 
an aarljf aeetwitlatlci^i of oajriilftii llptdlf tm vol l aa a high 
ineid«ao9 of agroaardtat aaerosia* Coatidartag tbaaa affaela, 
X* 9^ **0««•«<« o i l a i t^ saro ar^ Msle may bo «aflabia for food loauatry* 
km tha o i l in rieli In aiocwaaoie aoidf i t aiy also ba aaa<S ia 
tyntiiaaistat wax aater iataraadiato for proapaotiva lilbrioaAt 
a<l<!itiiraa aad PV€ plaatleisara* fiie praaaat iita<iy ravaaU itiat 
*inth the apaeiaa of tbarja (Candytuft) and tba apaolaa C« c^f i f i 
C^atlftowar) ara not onlf tha oraaaiantal souroaa of ftardaast ^^^ 
fhay also poaaaai in<iuatrial »M odlibla iaportaaoa* 
-4at<yrinla Had jlatbo<l« 
^atirca of ojlaafda 
4!t thff tAraa a(»9d aa«pl»a w«r« eollaotad frmi Jitatloaal 
notanloiftt Ha»«arof} laot i tuta (i«il«t{«I • ) , buoxaow (la<lla)« 
rna axi>«)rtaaatat proeeduMres, extraotlaa of o i l , proparatioa 
of aAxad fatty aaida and aatUyl aatar^i tUi^ Sti^t UV and in 
«p«otro«t60py, mtrm a l t a«aa a« daaoribad ia taa praviout ataatioa 
^fialyila of narbaeaoaa :i99^ '»il«» 
Ifatai 4f lar aai^tatiatt af •m wmUm Satfaidl tM P a t i l * ^ raj^^tad 
«ba f a t t f ««ia oan^aattlan at I> adaarrta aaatf ni m l a f 
ravaraad piMaa fbc bmi aa Qi«6* T&a raaaita «ra Haaavat 
4 i f fa raa l fros aor tlodft^a* 
M r<i •> 
fl8r«»r»—tty Patty Jtel<» t» ^nt|]^<i^ iip<^ <«wp C»t«>y——) S»»A a i l 
I t I s volt moiitt tliAt tli« tiiogi»«tie oddity Mit#oi«t«« 
wltti M«lir«e«ous M » I I o i l * i » tliat ftattA HUt o<Mit«iAi«g «9rel<^r<»* 
ii«iiol4 fa t t r moid* aaiMlty «aataltt • • • • i i r i^ la wMtaits of ttjidxr 
fftttr a«id»« fa iHitialpattaa •t %H» ao«a««wrraii«a af ayala* 
|irii]>#aaid aa<l apaxr aai4a ia tHa aaad a l l s 9t Haltraaaaat I t waa 
aoiiatilarad wortiiviiila ta f'^nmiAn* tHa Mad a i l of ^ ^ ^ l a a ia<^otw« 
J * ladieaa (Var* fapuUraliaai Hladt» Canglii) of ^alvaoaaa 
la a^taidiiat tkraagbaat tHa Cottar f a r t of ladia* iaadot aalla<l 
at ^alt i l j^ ara dark liram alatttaly atallata«iialn'* THa •••^ fat 
^^ ^« f«y<HatMi iiao liaaa a««pMlaad frrairioaaly by aavaral varliara* « t » « 
Tliaaa aatliora li«ra oat i^oaa tlia pr^Bmt^* of adr«raaatiya aeida ia 
t t a a l t * Iratar OQI ia tlia aaraaaia« of aaad a i ls i t aaa steowa t ^ t 
mr«-raaatlva aeida oaour in tha flyoarldaa of aaad oils af tha 
i«««w ^ttt t loa (*4alva«aaa).*^'»*^'*»*'^ la aoatiaaatloa of aarl iar 
vorle aa irar«raaatiYa aaids aoataiaiog aaad a i ls r%p»rt94 trom tbis 
t T f , t f 3 
taHoratorrt axMsiaatioa of j , ladioyi aaad o i l iiaa ravaalad s iga i -
fioMit ttsemt of omaffoal oaoatituaala* 
Barliatatii t l t r a t i o a ' " ' of frashly astraatad o i l of ^» jgdietwi 
194 
at two diffaraat tas9»arataraa iadiaatad t ^ proaaaea of approxl-
MAtaly 9 t l»r-««aetiTa aaids* Ttta o i l gm* poaiiiva UalplMa tasty^^ 
t h a r s ^ tadiaatlag t ^ praaaaoa of orolopropaaoid aatar ia l * ^ a l y s i s 
af a l l by TtiC ravaalad tiiraa spots {tig m 0*9if O.Ady aad d«3S)« 
at TH<* spat at R| 0.44 fora {»asitiva piaria aeld t u ; * ^ tasty iadiaating 
• ?1 • 
tk« prm»mii* •t •poir *9i4 la t l ^ • • •4 gty««rtit«t* fUm o i l («v« 
ao tAdleatlvn of ooajag«tt»a ta i t s U? • •Mor«««i t aatf a«4 tlM 
eHamatcri t t le l« temtt «t tOi(» os*^ for tii« «]p«l^r«p«a« aaiaty, 
«i<1 m W9I* teaa4 at i4S«^JS mT^ attrlbatad to aiiasr frai|^» 
^«aaa9« af tiw raaet lv i t r of tiia apoxy aaitff i t «aa 
dwiyorta^ la ta t l i * aarraai^aaillag dlbjrdrajQr aaid altbaat AaalraoUoa 
af tiia asTQl^trapaaa r l a i ^y traataaat vitti aaatia a a l 4 - i a i aalpattrie 
aatd fSt^t v/v) at raaa tai^aratora* la l loa laf tHa proaaA«nra of 
wllaaa j t j | * ^ ^ ^ o i l raaorarad fra« tha aaatio aald«aali>iittrte aaid 
traatiaaat aaa amiaaiflad by a t i r r i a^ arantigiit aitf i 0«i.t alaoboiia 
lOH at rti9m taaparatora* ftia litoaratad fatty aaida aara aaparatad 
la ta axygaaatad aad aaa*>a«fg«aatad f raat ima ny i^r^aratitra thQ 
«mH nadartatcM aafnirataly t9r ttta e&araatariaatlaa of iadiviiiuai 
tat ty aaida* 
Ilia eaaaaatrata af aaa^oxygaaatad fraatlaa (teydrogao b^awida 
eftitvatantf tmn m 3«43t K«t^«a taat paaitival aaa aatar l t iad «itb 
atHaraal ^asaaatttaaa* Ilia awtbyl aatara aliawad tlia oiiaraatariatte 
tn hmA at iOtO a«*^ (ayeloDrapaaa)* 7baira aaa aa abaorption at 
asocMMoo aa"^ (iiydroKyt}, 343»dsft vT^ (opoxy) or aaao aaa ttaa aa*^ 
Ca««t?laaia)« 
Matliyl aatara «aa aaalyaad hf QIC aftar traataaat vitl i 
•attiratad aolatloo of aitvar a i t ra ta la fdaiaalata aatbaaol to fora 
atf^ta darlvatlTaa of eyalopropaaold aaidOf failawiag IMa proeadaro 
aSUOds*^ J«pj09»y 
of Seluiftliitr i l j | « ^ ^ " rii« QUC mmlrmf {Hgmf 9) • U a r l / 
fraflttan hf « omi^ Art««Nai «f lb * r«l«tlir« ratcatimi tlaaa of tlia 
4«rtv«ttir«a of ^l•ro^^^ a loattda oatara wad aa rafaraaoa atai^ard* 
^el(ta otHar tHan i^etofiropanoid vara t4aatlf ta^ a« pa ia i t le i ataarle 
otal«9 <^^ Uttotatoi aliioli vara fi^ttiar oaeftrMad hy ra^araad-pbaaa 
an^ arfantatloi} fUi taot^ilqoaa* Otraat ty: fiio«a4 oatjr noao 
oiK?f«iiatad aaHa* Tlia ravaraAd^pbaaa tW rovaalad a apot aaar iHa 
a ta r t in i fiolnt aorraadondlac to ttoo apot ai^tbltad i r j * foatlda 
«atar9* CUar apota for mvknl e r i t laa t ipatra vara alao obtiiiaad. 
trtoiitatt<«i TLC alioaad apota for aatarataay aoaoaaof «ad dlaaa 
fiarfittat to tuoaa oiitaiiiad fro* j t , foa^(^a aatara raaolvad aloataitfa 
ate oo«|io«iUoaal data ( r ^ l a IV} a^e«a<f t^at t&ta fraotlon ooatalaa< 
3«2* of tota l <Qrolo|»ropaBold aetda vHiah la ia a^aoaaat witls ttia 
trataa olitala«d by Hir^t l t rat i im* 
THa onygaiiatad fatty aotd eoaoaatrata (0»4d % f ro * 3a g 
of ot i f OQiiiviilaat to 1«6» of ttia «al«iit of tHo o l i ) Had lU baad 
at 94no ea'*^ (toroad) ladiaatiira of isrdromrl and ^mm ao avidwiaa 
of t f fg f uaaattiratloii (m% a»*^}« ^uastltatlva dataraiaatie« of 
tfia oxtrma eontaat of tiia ott la la fa i r ap^awant idtH t&a 
attowit of dlltydroDrotalo aeld I tolatad* fha o i l abavad a«ai^ 
OKtrma otergaiii ai:|fitval«at to t«dl apo^jfolalo M i d * 
• Ta -
3tt«M«ilv« oi7«t«lll»fttioiit ^ lli« orfMt# UkfAfjtr M i d 
tram M«to«« m€ p«trot«iiK •tli«r««ilirt •tii«r (Si i f v /v ) afford«<i 
a e i rv tu t t ln * ftrodnet, tt«p« S3«9«44^G« Ho 4«pr««itf«n of tt»9 «« l t l i i | 
poiitt v M oli««rv«4l o» wlnlvtiir* nitii an «ttiti«att« Map l * of ttooo^ 
•«•« o i l * Co««6r<Miato|r«^te]r on TliC r«ivoal«4 • itiiftio opot« 
Tti« di%K3r4roif «0l€ CtX) »«» oa^aroetorlooit ^Matoolljr 
(Sofe««« 2)* ^0 tiir<irog«a«tiQiiy 11 emkmmt9d a»tlT «olo o^t^valoiit 
of hfAro«oti to yiold di^itro^fltoMrte Mi l l ( l l D f • •p * dd^^lT^ 
( f ron otiiyl «o«totft)* m o^nixture oitb oathMtto tltf^o«»ia.ia» 
(lilisn!ro«f«to«ri{f Mtd lio4 a.p* of 0i<*0<i«S*a* fb« Moorptioa of 
0«9? aolt •qolvoloot of lqr4ro$«i iaiiieatoo tbo proooatoo of (M« 
<io«fel« teona la tli« origiool ooid* QHmt^m of mioiitttrtttod dioi 
( T I ) hf porttMfMoto^t^ortodiitw goxro iioxaaoio ( IV) aM «s«l«ie (VJ 
iiei^o* n«iioo tlui points of olesrogoo ooro * t C«#| C i^Op Col3| 
ma ^-»t3* ftto oxii^'itivo f ioi lofi of ttttttrittod Hiot ( l i t ) g«ro 
hoxMSoto ( IV) oad <tod««wi9iiioio (¥1) MidOy ^oviag tlM lirdrojQrlo 
At 0*1 a an^ C«i3 posltlono* riio dookl« boa4 in ttio nMoturoiotf 
^iot (11) «««t b« l iotvtM C"4 «nitf a«*iO oiaoo t&is woo CHo poiat of 
el««fvaffo itHofl oiri<!ia«4* I to 11% »|iMtrin gm9 ao «fVi<Soaeo of ^raaiy 
otfifinie Mt«tt ItooM tlie doaHtv boad H M tHo f io ooafigaratioa* 
Cowpariiioa of tlt« aobiltty of aatoratod aad aa««tiir«to<t dioio oitit 
<^^ ®*^  tlir»o-^ttiy<!roity Mi#o Hr ^ 1 ^ <»t Irorio 4Mi(iHifl^ro$aatod o i l i ea 
d#aoiistratttd tliat both hm€ tlio tbrfo eMfigtiratioa« ftiooo roaults 
1«4 to tttf eoaeltaeloa tliot tb« dibrdroxr M i 4 dorlvod froa iHo o i l 
* 14 «• 
13 13 Id i 
( i l ) Alk, 6^drol]r«l« 
13 13 Id 9 
on «>H 
^oj' / ioj 
II 
IV 
PI 
la 13 
on Of 
III 
V 
m^J/io; 
ly 
rtoocCca^J^ooMi flOaCCCHgl.QWiftl 
y n 
em^&m«mt of tli# a l l i s tli»rafor« ei»*ta*l3*««g»«r^«if*»»»ttt>fl—aoii 
f%» pr»Be»t w»rk l^ «« AoaiNasfrftt^d tbat la Mti i t laa to Ites 
<i»iiir«ttilmAl ««l4t oiie«rrlag In J * ^a^ciai Man ally tlia laflS** 
«l»atr<>t«lo (ir9i*aiillo)t ataraoUat tm4 aalvalla a^4a mf f»raa<M»t 
aa «^aar aaaatltamta at trlglrearl4«att f^a allvar a l t r a t a -
aatUffiial aatha^ af QUi analfala far f^elaprapaaalfl aalila mOi 
l t d %%• aatliait Imralvlag aaatrlatloa at a l t * at raaa l a i ^ r a t a r a for 
aliffraetafi»«tl«i at <^ aiQr aaltl i^ipaar ta Ha 6«Hrraal«ait f»raoa4<JHr«a 
far t%9 mmtfiB af a l i a l a atilali tliaae aal^a aa«aaaar at ndaar 
a«iaatlta«iita l a 90iMiimi ta aaraat fa t t r iMil^a* turn apaataa 
J * iti^tetjwt «ialraa<l la t%9 pr^mitat mtma^ di#aa aat aHair tba i»raaeaaa 
af t l a a t ^ l a «el4 la I t a a l t tika a t ^ r »Mr*raMtlva fatty aeldia 
t Aa«»i73 
a ^ t a l a t a t Malvaaaaa aat€l a l ta rapartaiS fraa tills tai i^alary* 
tlta n^aaaea af tiaatimla aol^ t l a tbaaa Malvaaa^aa 999^ a l ia la 
f i l t a sHiavaal am tk% pfonrmoim af C(fel»i^ra|Niiialdl Cataraulle mm 
ttaliralla) mA %pt$w9t9ie aal<la ara olele aa4 l laa la la mldat 
r«»fi#©tlvaly# 
fit aanalaalaa I t aar is« i^iiad t&«it tba {ir«»aaaa af alaar 
propartlana af thraa blalai^aaltr aatlv« fatty aaliia In J * ladli^a^ 
9«a^ a l l ^ f t i t aivaraalr affaat I t t a t i ^ l U t r aa4 aa l r l t l aaa l 
prafiartlaa a^ ^999rf99 fari^ar raaam^H l a t^a tflraatlaa af l ip id 
siatatiallaw* 
Sf»«etro9ieo|ilo M<3 ftHrosAtosriii^lo «aal|r»Mi of tli« o i l m4 
I t s «i«t«r«i ««r« tfo9« •MMt l f t l l j r «o«or(ttAg to tHo a«|iio4« 4oooriiiod 
la tfto «o«ttoa MmmlyU of iforlioeooiio Seoil oilo« rno triftljrooridoo 
eoatotitiag opoiy group w«i rovoalod by on^tiio^li^o loot oiti i piorie 
iioidly a« tfooorlbod hf f l o r i t l M<1 iHaa?^ flio di^grojqr oeld MoUiyl 
• • t o r mm iMiilyood on olUeft gel iaprognotod iritli liorto ooid and 
aoroto^id vi l l i boxiiBo«-ot^ or<*4Miotlo aoid («0|gOtt| w/r)* Thm «{»ot« 
iforo vtottiiltood hf ofoorrlng tHo ptatoo at taO^O aflor tboy bad 
booQ Aj^ rarod vit l i a 39 4 a t^tooas •olotlon of porobtorto aeid* 
^fotttag iioinis iroro olrtonrod oo a iCoflor apparattig md aro 
iineorro«tod« 
f»rotf«tnarr anatyota of tho aooda tmi I t * o i l bjr tlio ataadard 
i 
mt,^ prooodttrwo g«rt tlio oiiarattorlatlea aHoao ! • tablo l i t * 
fmuK m 
iftatyttoal Data os Alittttloi| tadt^aa iooda and a i l 
^11 aoatoat of aoods,^ ta«0 
!{iis«l»oiif flablo oootoaty % a*d 
ProtatR Qontoati ^ x 9»3St i ai«3 
^oitturoy % i«3 
Yoaiao Tolao ( i r t j i ) tOi.O 
s»ficmlfteatloa valiio t93*9 
nofraotlvo tadoVf a^ *^  i«4Td4 
Sat^lioii toat PooiUvo 
Oxlroio oxygon, i 0,oa 
mr oQtilv, 3*0 U M * 
5»*C 3.4a** 
^xproatod at ^ opoxyoloie 
CiQiroaood aa i cgroloproponoid 
• f T •» 
tmm if 
• • 
i t t s r t t 4*9 
St«rtittUe a«» 
4 fwiltillui of •atfbttr Ci i la M^) • « • i^ r#p«v«« for ti« 
flatf^oo tott* Qll (1 «t) w«t lniiiNi ia ta^l atooteol ( i at> tm& 
»im4 «ttb t « i of t!i« i#ovo rooioat* mo renoUoa aixtura wm 
tkm lio«to<l oa vator ^n^li for fow irt^ aatoa t i l l OS. %m& l»o|lod off* 
^n kmpim tft* toot tab* la i^ o i l toalti (liO«*iiS^6) for t-a Utf 
a rwA oolomr «ii«r«et«rtatlo of O3rot^rop«aol4 failjr aolit aas 
d«votopod« 
ff«y-*lf r^ff ^^^* ^f *^f f i i 
fii« faoatltatloa of ^etOpr<i^i»io|4 aa4 ofioar aoldo prosoat 
In t%« oi l ini« earrtt^ oat W aolgHoH aaoaal of a l l « i t i 0«IM 
«if«iroioa broiA^o ootatioa la claotal aeotla||^^[f;^^|i^M^ errotal 
/^99/ 
- f i -
vloI«t Ml lii«loat<ir at t«<i ^ff<ir«at t«iip«rfttar«« to • bltiltft* 
gr««s <iS4 poiiilt timt i>«r«ltt« far 30 • •« • At ftrnt tte t^mpmrm* 
t«r« ««• iMi»t«itt«4 «t 3 a «^ to% flirt* in* «i»«xy M I I « eoiit«iit« 
Tb«fi tii« l«iip«riitw« vM r«l««<l to M% Mii tlio Mlvtaro ««• l i trai«4 
i^i^a to • btitfilltrooii IMI4 point to ootlwAto tiio «f«lopr^Mol^ 
MiitoirlAt prooMt In tHo oi l * 
f ^ fioroimtot* ^f tHo t%r«roMtlv* «el4 («^olopr«^«tto|d wtd 
ODOii^ ) eoiiliMit «•« ooloatotod liy t&« ttotlovliif otpotlon ••parototjri 
» U S » H y y 
volgltt of tuo oiipio 
wHoro If « fomolltyf v • foloao of Oir oo«omff# ia tltrotloti* 
119 
t 39 i $iortl«Ri of tbo oit ««• otlrro^ or oral cut «l roo« 
tonportiloro idtk im «t of td i sol^orle iisl4 In ^m s i of c^i^lft^ 
oeoilo oottf* r^o iMartiiro woo dltttto4 vltli dlotltlo^ votor ood 
oirtroetod oittilotfeior* 7lio ooiiiilaoi otHor oirtrooio w«ro AwitA 
oTor «»!iir<lroito oodlta ottlpHoto m4 ovftp«qrolo4 la o stream of 
nltrof9» to f%«l9 m vloeooo o i l . 
^o^ontflooiliMi of mm r»oovoro^ oi l wm offoeto^ W 
ot l r r la i ^tu Q*m olooit^lle mn ororalpit ot ro«i toi^iorotiiro. 
f!i« wtoposlfti^to natorlot was roaovt<! ooti tbo idirod f«lt)r ao|4o 
voro rooovvreH* itpurotloo of tlioot i^ xod folir m^4» lalo 
onrgoniitot i0»3 »oifoirg«9ot<Nl fraetloos «•• aoooimlltiio^ oa li^ors 
of • I t lea t« l i»o Ml tftlftli ml»g |Nitf*o|#«i •tli»r«^thrl •tiitiN^MMUe 
Sf|{) ag porltdii of MfttHyl Mlor* ««• tr««t»d wlt^ 6a A I of «liooltti« 
iK«tli«aot oaittmt*^ wttit oilir#r ottrol** fiio roaoti&o ««« oliovod 
to |iroe»fri at rooa t»«^«r«tW9 «lt& otirrlag for M lir* f^« iior«&l 
Mi»t%3rl cotoro mA tito ro«»ttoii prodtielo trm» mrot^repoaoo wor» 
rooororoi fr<»i tito ronottcw i^xtoro %f miAiag %m ml of 4iot iU«t 
imtor mutt «xtrooltni witsi olt^l olHor* f^o ooe^iaa^ o t ^ r oartroolo 
v^ro <lrl«^ Of or oaitr^rotts oo^ln* tul^lioto «KS tlio golvool ovaperolo^ 
III t%« wtw^m of a l t r o f ^ , Pwm^hif ^r«9«r«il ^« fofft^f o«t«ro 
WAS fitso iroftloi vttn oltvor ftltr«l»««*titiittol «• aliovA. 
(Sl^  «islF«iff of 4illO|«iorlVftllir«o 
f%« gilirtr nt tr«t««««l&ftnol Irootod ttotliri ootoro of aoa«> 
03{3fg«ftAto4 fraolioa of J# ^ii<liei« oloag witH J» fio|t<lo ootor 
^•rtvaliv«« ««r» net toto tm Sl£ o&lmm t«4«r i ioatl««l ooa^tioas 
to Mtol&tlote m^ qomtttotc %%& inilvl^iial oj^oloproj^^ioli 
(otoroulie ma aalvatio) i^lio ^roooal in J« ^ai|owi oood oil« 
fh9 eotwm mi e<»i4litloa« fur QIC aiuilirftlt wrm 9mm m tf*s«rii»«il 
iQ tft« Motion mmlf9tm of a«rb«e»<»^ S M 4 ^ ftt»« ftui 6liC data 
«r« ftvttti la TiKbt* IV* 
rii« pr««»4or« of aootolfolo floUotf a»4S f of oruclo 
oxfgoaotod fottjr aoldl fro« 30 g of ttio otl« I t was «ry«telUs«4 
froa oootos* «n4 jiotreUiM othoroothjrl otiior i^t i } v/v) to / |«Kt 
0 tfrjrotftlUiio ^rodiiot at tow taaparatttro aolt lag at S3*9«>&4^a. 
An a^atxturo wttia oatMatlo fhroo^ia*13*»dttMr{tro«yolata «ai4 
Cpr^araa froajr , «ttft»l^«tfl^a oootf o i l ) Had a«p« of 9a«S«'»4''c* 
Co«eliro«iitogr^[ii^ oa ft«C i^lato also gara a alagla opot* ftt« iodlao 
Vftloa was 93*7 ( l i t . * ^ 93*8)t whioU aaa oottoaHat felgbor titaa tbat 
oftletitatoil fwr mo dotiblo boadf t^oro ia oYldaatly aliaorptloa of 
ioMnm tliio to raaotioa «ttb tlio on grai^ia* 
S i a l y l 0 . Gale, for Cj^^^o^i C, «a . t9 | i l , to.sa* 
fOCBdt a« Si.dTi l!» tO««4^ 
la (cci^)i 34«a (OH), ttao aa** (JOOH). 
>lf4fogfi|a||oi| of yt|3'"<i|tnr^yoyftt|f tfll«y , ( | U 
A 0«30 g portion of tiio dl^droijroUlQ aaiii (11) tm 
lijrdrofiNiattim (i>t oatalyat) la iMtHaaoI ooasaaotf 0«9T aala 
aiftiftvatMit of liftfrog«B iu»l jr&aHotf 0»l$ g of tno i^rooaet* an 
orrotalt lsation froa otiiyl aootaio i t aoltod at 9tt«4lT\* Ho 
«l«pr«»«loa of turn a«p» van otiaarvod oo winlittaro vltt i aa aotliaatie 
«QiPMiflilt on «ir««t tUC {ilftt*. 
»i»ly»t»» CA1«. for <?|g^3o0^9 <2t «i«93| ii» i i * 39 . 
ids 
i i i tartt»4 i lo l f i 
A 0»t9 i porttoa (•ft9li)Mid O.ia? i of potaMitai earliga&t* 
irarff Atttolv«d la i^toatjrl Alootool (90 • ! } • To tHi* atxturo ««• 
»<i4tta a soliftimi of todliai ••tftporloHalo (a«$l4 gj Aad potasslott 
fi«r««igfM«to ( i .O at of 0«0S7i) to m «1 of wator* f&«> roootioa 
alsrtur* was atlrrotf at ai^laat toaj^aratara for 24 tift ^m ra4tioa<S 
wttli todtiM aatablsaliyMtai aoi4tfla« with mi^ tmd axtraotad vitti 
alter t atbar* tthft at liar astraata aftar dry lag and araporatioa 
r i t tdad a aaataolid alxtora of proaaeta. 
THa pradaeta aftar aattiytfttioa wr9 aaaljraad bjr ays. THa 
dinr^roxrotale aold ( I t ) ylaldad haxaaola (XV) «id aaalalo ( V) 
aelda aharaaa tha diliydraxrttaarta aeid ( I I I ) g«pa Mxaaolo ( IVj 
tons dodao4«adi9te (VT) aatda. Tiia idaatity of ttia olaaraga 
prodaata ««a aada tor ooa^ariag tbalr ratantioa l iaaa at l l i tlioaa 
of aittHantio aaapUa i^tainad froa 1 . f f t ^ l f l l l f l l f f o t U 
m %^ m, 
^oof tte« fl3re»ri<l« o i l * •xa«ia«4» <»« natt miMaAl l « 
frrw Lubtiita* {41^7 r4^lU¥^}, MMf t«or«i« «ra««U« ol l«t ana 
<i tft»rri4»|At oit f lmi^* «r« ofC«o trislbl« «*« the lmmf9» iui4 
rt»iv«r« cif Li^l«tft« ptmta* thm»ti vo lat i le ttrimatle • • • f i l i a l 
ntln fteooiaat tffr « valdr »tiar« of th« «liit faal ly 'a oeoaoale 
t«nort«iiot« faw i*i^l«taa oila ««r« raportod to aoataln all»ale 
f a t t r «el<la ^ i a addition to aoraal fat ty aoiaa* fba aoaii oi la 
of tHo gaatia TUrmm^^*^^^ ana iaivta attotlaa*^ of Lal^lata^ ««r« 
fot»4f to eoatala Q^j aad C.^ hydrotr fatty aoitis* 
Ho iiliort<HgitoAln Hydroiy fatty aeid haa l^ aoa raportad ao far 
to oaoftr In th« «a«d oita* Ha««var« sl!iort*elialft allpeiatio Hydroxy 
anida eoatataiag mia or sort Itydroxyi Kroopo botma glyeoai-
dleal ly to atifar «ot»tl«at have liaaa r a ^ r t a ^ lit tba aaad oi ls of 
tfia plant fairtly Cr^sivolvalaooaa* i^r^a^ii work on Jtotaoaftlltwt 
aaniofwi (Hindi, Pisi j ir i ) ahoira i t to eoatala a naa abort-oteala 
aottofivdro-sf tni««turatad fatty aei'J ( l*^»/# I'lio spoeiaa J * oarooatts 
!mr«port«»d In th« l i t e ra twa for i t s eoapoaoat fatty aoldat la m 
nroMfttie h«rb re|»raa«atlat tba alnt fanlly aod diatribtitod la 
*i»«ttm 'Hmnlttwm {«tp to %fO<m f t ) aad Caatral aad .^oatu India* 
Pha liydroty aeld laolalad irtm ^, yarnoma BfA o i l iiaa 
n^en e^iarwtart «ed aa 9'-<»ydroxy*c^a-4-dodaoaoolo aold toy I«f M4H, 
and maat attidtaa of otir« hydroiiy aetliyt (BBi^r* Hia strtiotura of 
« 83 • 
thi» l irdrotr A«t^ viit fttrtH«r iiatpport«(l i»f i t s iNfiHi«t«ftl t rwi f t tor* 
itflittotif* O i l wt ' 9«4»d ebiftr««t«rl(itl«« vNiro ii«l«riiAtt«A aoo^rttlail 
to 40CS Mtildtft^ mil t&« r«»ttltc »re •unmiritttf U fft»l« r» rii« 
loiSin* v«ltt« ( I»^«) or tti0 o i l waa foand lOMilittt tel&bar tHaa tb« 
ti^«9r*tlo«ii Tot iM, f i l ls o&«#rr«tioii l « eoo«l t t«a i « l t t i ti^« 
lifrmtttrm t^ftt hrdr&w tmity tMi^^omtAimimg 9Hf4 o i l s ft|v« 
higli«rr l«V, a^9ftr»fittr b««iiii»9 <»f tli« tfivolv«MiAt of tHe reiusot 
witft ttio tofdroir fro*3r>» 
OtiMitttatloit of oMipOttont aoida ««» «««!• Iiy GLC ita«ljr8i8 
of tli« aieth^rl # t t« r« M iteelr tfl««ttai]^UIljrl ( t i is ) 4«r ivaUv«» 
Tfi« fflitty Rold eottpoiltloQ i i v«a In fa^lo VI «feita«r« tfio pr«ft«iiett 
nf w^r9ief • • t « r Cl*Si ) aloas irttH «o4«riit« proportioas of Qaraal 
fntiy ftol^s* 
flba eonottiitrftt* of %Hm htydro^r oolor ww obtttia^d by a i l i e a 
f « l eolima ehroaatofrafilify lifting iiaarana<»«liiyl «t&ar ( iOtaaf r / v j 
at etttting aolvant* Ttio iaola lat i «iat«r <ibo«a4 alaftt* apot on 
aaatyt ioat TLC p l a t * * flto UV ssi^otrnt of tua aatar aliovad tso 
»vl^»iso9 for eoiijtttatloa* I t t in vpeetrua it»> »olsitl«i«i l a ^Cl . ) 
sHowad no laolatad traaa imaaturattoa (961 OM j liot txcilbltad 
a brotid band in ttte r t i l o n 33a9«330a aa*^ lod lea t lva of Hydroxy I 
irv^m^ t^« H'Ati apaatrtai | r i | t» ra 3i of lb« bydrojqr a^taJr iiaa tit« 
followlag n^Morptioas wttti protoa iataftrafcloa« a l i ^ a l at t l t lp l lc l t .y» 
a9d firoHi^la f^al^aatiita l a ^laraatliftaaat S ^c^i (^ ^ t^ ^ U i i * | 
C2^«<:«)| t»1« (t^^i i»road, a| -CJijj«-)| 2 . M (611$ tf -<Ji|j|-Cau aad 
-^IgS-C-C—C|fj«)t 3,8S (3H| at C4aqi j ) f 5,35 ( » l | a | - % « C « - ) | 
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3.St (|'l|broa(i,ra;«(m-t»rtJ| moA 3.4T {lfl| tirOMt| • ! -Cil-Oy| d l« -
mppm»9^ on 9A4itl»n 9t n^O)^ Tli« mpmntrtm bftd a •ir<»iA |»«ak 
«it ?*39, e te r f t« t« r l t t io of tim proton* 0*2 Md C«3 of « A 4 
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c 
^otHil* tioii<St ftt 3«3?l, t* i l« iiitU«At«4 tb« j}0«IUoa of ilio doitttlo 
bAad «t A 4 in the fa t ty oetd eiiala* rroa IHoso data , tlio t^droiy 
After vaa tarmvimt*^ aa aatl^yt 9<«iir«tro]Qf«-elaHl<*4odi«oea(»al«* TMa 
for«atat foa «aa furthar tk^p&rtvA by «aaa «]p«etr<9«otnr« 
Tba gr^ Mio atroetura of ttte tijpilroiy aatar waa dataratiaaa by 
naaa aftwotromtry (Fl^ara 4 ) * -io woiaaatar loo 99m at a /a aas 
( C . . i f _ o ) vaa obaarrad, rtia Itlghaat aasa patfc waa obaarvad at 
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1*$% 141« tf1« 113« 99 , » t , 87, ^ , 73, 7 1 , 97, aia $6 aer« 
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Tha too i^a 3 t l l a d«rlvad rr<Hi tha «ola«ular loa by tba 
loaa of tmmt oolt 17, orobably follovrltii; tba aaqtaiaoa «iiom& in 
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Th9 td««t l t r of tHo •trtaetoroy attiurl »«ter4roaty>o^»*4«» 
^9iffo«»QOiit» Cla) I t alto i>«t9«l ujpoa I t s ^ t t t toa i lr«A«fom«tlotts 
^ (^»H««« f2i), riit H)rdro|onatl»ri of l « furatiHaMd ••ttiTAttd bjNiroigr 
fffftor ( I f ) vtileb w«« «a«ljr«o4 for ^ig^^^^^ o^^ ^ ^ AB ^ ^ <rii«orp>tAiMt 
fit 3490 tm (<>R)| IK tftovo^ ao trwit i^tofpUoa* (to4tietlvo 
rottoval of t^«lroxFl if^*^ is t l ^f hfAr^gmt todlUt on^ i^iiotiiiioriit 
f9t1ow«4 lif siao wad tifdrooiilorlo aoid faralafiioit 111 atilea ««s 
Itfantffied «i a t tbr i taarato hf QUi m4 oloaaatal aaaiyt ls. Shi» 
4iatabt|t1t»4 a aoraal 0.^ tiiolatoa for ! • flio atraotara of 
att»Aratad ter^lroxy •atar( t l )«a« oslalillaliod ar oidaatiira olaavaia 
witn eHroalwt trIotiiAa la aeatle aold. t^ eltavaga pro4uK>fa 
obtain^di Hatf aatara of aetABa«liolo(V)aail aoaaaadlote (VI) aolda la 
a tar t f a<|aal aaoMita atoag wlt& autyric aeld (IV)^  plaaad taa 
h r^ro^ l at 9 potlt loa of a aoraal C.^ aaalatoa* lljrdroxf aald(l&!) 
ins 
tm D«r««ig«Bat««9artodata ei««raio jrlattiatt two fri^aoata* iiaa 
of tti#aa wai Id^i^tiflad aa taaolalo fMld^I | ) ajr liUiC aaalytla. 
Tliis Idaatlftaatloa tiioaad that taa doablo aond aaa la tHa A 4 
t»OM|tlOO* 
The aliovo wsld aavlaf doa^lo lioad la t)ia 4«<|iatltloa 
taolatad fr^m ji» aaraotat aaad e t i aar do of a|»«elAl alialf leaaeo 
fa tfia atadr of bten^'ataatla of uaaataratad aalda* 
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taotatad aatf «iiaraetartaa4 aa 9tt0«aadeaadlaaot« aald* I t a 
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wr^ okaarvad at a/a 9Tt 63, 69t 39» 43t «i4 4t» fHa faraaltao 
of tkaaa fragiMiit toai iiaa ifii aiiaaa to aeaar aaaardtag to 
foltoatog SoiiaiNia* 
a / f «y 
Ttia fragaeat taa m/^ fit artaaa fraa taa •alaaalar taa 
aftar tHa raarraagaiiMita aa tkaaa ta Sekaaa 32* 
,f ,^f f I? 
• 
lit tM ^ - .^ a H 
fli^ t fft ff i H If '^••^ 
Ilia tana ^/a 93, 391 oa4 SS akvtaaalr raaalt ky aaaaaaa-
tlv^a lo«aa» af Cff^  f ro* tiia too m/9 97, nia fragaaat toa paatt 
C ^H ) 961 
Xlttutiut «A(ltHM 
• t « / • 'S is tmirlf t t r M f «•« Hilt l « i ••» • ! • • b« olit«lA«4 
trttm th9 ••t««al«r t M ••••r i l i tg t» lit* ••«k«BiM •Ji«iift |» 
fiii« fr«(B«at i M ««<ili p««tiiljr »« f«r««i| pr«kiiilr 
»»>f» as 
• • 
• 
X _ -^  
• • 
N. ft I J a • • 
' x ^ IS ' H 
^/» 4a 
tilt ton i>t«ic at a/« 4 i 1» qitlU pro«t«e»t» Till* ion i t 
obtalOftH hy t!i« lot* of CA^ from t)i« loai i^« 5ft 
- 1«» -
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btitoat (Wt}« f i i t i diosoblorolo «»riYottiro Mo oloo not y»t booo 
pr»poro4 or isolotod kf oajr rooto but ooova to lood tbo looM«rlo«{i 
produoto. I t liot boon roportod tliot oootjrlcno tooot oonoidorobly 
•oro ftlovljp with f>oroxyool<fo ttion otruotttrotljr olol lor ol«fino* 
Altbotiili tbo opostdntlen of oloflnio fottjr noiot vttti 
poroirool^o boo bono tboroofblx otuatoi* vnry l l t t l o In kaomi 
te thd oootylonle netd oorioo. ^ikolnjonoii mi otbor oorknro^*^ 
boro triod tbn opoxidnttoa of neotylonio Itokngo in Motbfl 
oropoarnoto with •HsbloropoHioaiolo ootd but thof 41d not ooooood 
in obtolnlng tbo oidrono* wttti on objoetlvo of fropnring oxirono 
oBd/or oxnbleyelo dorlv«tlTo«» o now and latoroottag olaoo of 
f a t t r aeldf» tbo porbonxolo nold (PBA) oxldatloa of aotbyl 9 * 
•fid KMndoofaoatos was tavottigotod* 
$.U n^ f^f^i^ •f •nfcyt IQ-aadfcyiyo^^ ( X H A ^ 
iloaetlott of antbfl iO-taido«gniooto (XIIA) i»ltb porbonsioic 
nefd wan earrtnd otit ta oblorofora nolotlott* H9 ebnagn la XI14 
as oviidnat by ru;* wao obnorvod nlita tbo roaetloa «ao ooadnotod in 
« US • 
i«««b«tii* fk% rcMt lMi aiirtar* IMM tuts it«ft «t r^Mi t««jp«rfttiir« 
•n^ l>r9gr«t» of th« V S M U M I « M wmtt«r«tf %f f l 4 at t«t«rv«l« of 
t i ir . AfUr 94 iir tflr««t f t« r«v««Utf ««• •i>*t»i R^  0.91 Md 0*d4» 
ths fttriMr ti«lai rc t f t t i f t t r •trans «fi4 • • r r t t p M i t d t« iiftr«««l«il 
• • t t i f l • • t « r ( t i l A ) * nm fa lat apttt «t B^ 0*t4 t««paii«ttf ta 
paalttira ptario aet<i TLG taat ia«lo«U«« tha far««uaQ af I M 
oxlratta* ta ardar ta aaaplata l^a apaxtilatiaRy Ua raaatlon 
wiirtiira «aa l a f t far 3 tfar»* l^a pradiiet aliaaai tiiraa aara fa la t 
•pata («^ 0«Sif 0,S4, and 0»3i | l« •4«ltioii to t«a apata a l r a i i ^ 
Dreaant {n^ 9*91 m»4 O.tA) ta tl*6. Altftanili at ttita ataga tHa 
iataaalty af tba apat (ft^ 0,9l} aarraapaadiag ta atartini^ aatar la l 
vaa laaaar aa aaapara^ ta pranaaa ataga aa« tlia apat i l i^ a»ii«) 
a t t t t raapoatfa^l ta paaltiva plorta aat<l fhO taat liat ao aakaaaaaaat 
ia I t a lataaaltir vaa oliaarrad* f^a apat aarraapaa^iaf to ajdraaa 
fra^aal l f dtai^paaratf aad ttoa Intaaalty af taa apatt» davitlapad 
aa tm Plata iaa to atliar produala foraad hf tba raaattaa* 
laeraaaad altb tlia iaeraaaa ta raaatioa tiaa* ^arlag taa i a i t i a i 
ataga of aalraaa fer«atlaa« a l l attaaptt to taatata taa raaatlao 
proawat hf aat»aa abroaatafraphr or bf praparatita the ylaldad 
«ar»aota# aaat/laalo •mtitr aa a aajor produat aa« two otHar 
protlaota ta aagtiglUla aaaaata ablea did aat raapeod to plerio 
a a H TLC t«at« m i a aba«ra4 tiiat tba o«l raaa la ta^ila aaoagu to 
«i<lar$a raarraagaaaat ia thw ooluaa* Apparaatlr, tiia aagltglbta 
aaaaata af tha raarraagad prottaets vara 4m to varjr lo« xiatil of 
oxtraaa foraad at tMa ataga* lastaad af tfoa oalraaat f ina l 
«9rlc«ttp of tiui r«ftotl<Mi alYinr* afttr S i i^ t «fi»r^«d • oiljr 
stibatMBt** fhi9 fittir pro4iiet •hOMtf four iqi»t« <a^ 0 ,9 l , Q.iSt 
O.Siy m& Q»U) mit tm »lftt« with a«i*UVtt i>i«ri« •• IH fM; i *« i . 
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fft» •t«»«8tttl iMftlffftii of tii« pro^iiet XHI eorr«»pda<l«i 
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In ma •oliiU««* Vfe« fiHrvatiM •t |»ro4«»l U l l f m^ IMI •jqpliiltt«« 
vlitei^ t» pr«4iiie«d aftsr t ^ miii Um «f »«•••«t* ! « • t« tH* 
iwm) ip«««ltt« froii tii« fttt^^ttal* M t t r (HVA) tlir«tiiii tii# 
tllt«l1t»41«t« IW* 
Alttioagb tb« oxIrMi* (UTA «r !P^ a) «• • not ic»t«l«dt iHii 
pr4NSii«t« 9f »«r»«BiQl« aotil oxiaAtioii • ! ••t&jfl •« mA 
10*tM««agr»'>«t«s osii %• «<»it ottiiVMilMtIr ««tt««it«tf for «• • r l t l « t 
frMi tuts iiit«r»«dlttt«« ippmrmtlft itt* rftt«*emitr0lltag •t«|i 
fdr tu* forsiitloft #f « l l pwmiitotB Is lii« «i4itlMi •! tte f i r t i 
• • U of oxygffa to tiio ototrloolo oood* fblo to lii«looto« i>r 
tho foot tliftt to notli tnolMOoo ti^fo M O M to of otortia^ 
•otortot ooro roeav«roA* 
- i t s -
Tti« 1iyp«li«ltig«i«U«fi • t iKi lM 4MI iattrsftt olttfiKi« tmtty 
tttaally «a ItOMMrte ISMpMrAHl* «ixttir« of tft i t f i i i i l tiftlsliydlrtiit* 
Thft t»««^«riilittltF of ti^ o «ixt»r« of tho i toat r lo liitloiirdrtat 
•iimc*«ttd tliat tlio looftUoft of tho li«loiif4ro«r fw io I lM in tn* 
ald41« of tiio tmtty aoKI ehatn a i r rotttlt ta tUt for««tloa of 
•a oatootl* i^xtwfo not ••parai lo by fraoUoaal oryotallioattoa 
or tiiroaatogri^rijr, CHaapotlor j | | j | * roportod tlio additloo 
of b/foliroaows aetii to ia««Bdo«oBOi« aoid to ylold oxtliisivoly 
li«%roao»t(M^r4ro3Qrtm«o««ao&o aoii« Rooootlr* a rolavootlgatloo 
ia otir liriloratorr oa tlio a^dltloa of lirpoliroMoiit aottf to 
19*iniloooaoio ool« lo4 to tko foraatloa of tooaorie atarturo of 
1lCtO)«%roao»ld(ii)«ii3r4ro«)rMa««eoaol« oelds* Al^oojgti tbo 
tooaorlo atvtaro of tko toralaat liotoii/tfriao eoatd aot feio 
ooforatoi hy ooliaai oliro«at«crapii3r» Hut aaalytloot f U ! eltarljr 
i^oipoi tlio yroooaoo of t«9 iiroaoiijrdrlai ii«rltti olooor «^ iralitoo 
aad tiiooo voro oonflraoi aftor olioaloal aotftfloatioa* fitio «a» 
oontmry to ttio oorltMr i^oorvatioa tuat too broaoiijrdria to 
ovotaoivoty fomod durlaf tlio ^^iHiroalaatioa of iO«tiBdotoaoio 
idft 
aeiif* 4asarl j | t j t | * froa author** laboratory oarrlod oat a 
vyotoaatle otudy of tiia iiyyobatogoaatloa of long*oi«le oC^ft^ 
aaaatoratod aeidt* nio rooaltlag mstaro of 3(9>«*alo«J(3)« 
byaroiy aeitfa baa booa aaeeoaafally rooolTod by ooloan 
- t ia • 
uliroMiiloirittir* fli« iHMiiaiil 11 t f of a(S}«6«t«<»i(3^>-iQr^r«ir 
•e ld * to •iirMiat«ir«|iiit« 99»mtmUm « • • mwtibmA to tli« • f f « « t 
«f ft»t«r grfti^ «B tli« polnrttr of tli« te«l«lirdriiir f«i«tfti«* 
f t r r r«««att3ry t M lifp<ili«l«f«ii«tl«« of /^-iiyiir«QfOt«f!«!« 
Crl«laol«l«) aettf «1«4> • • r r l«a out Im atitiior** l«to»r«itory teM 
slioiNi tlitt foraat tM «f lialoiiirdi'Oair m^ ^ o l t « • t l i * r tf«rlv«Uv««. 
fl^«h«l9i«ii«tl«a of oeotrtoiilo fotejr ««l4o iioii not liooa 
roportoi «i4 tlito tod IM to OM'rr out tlio rooottoo wltA 9 * mi 
tO«»w4lo^AOl« «et<i«, fbo l^r^obrooiiiotloii of t^oo toralmii 
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^/t «r « / • 97 « / • 32 
r«ttetl(iii« rti« li«»t 90«»ll»l* ••obastM t&r t l i * lir^ «44in«ii to 
t»r«lnitt ftetttftniitt t t ooa«ist«iit wliti tli« int*rm94imef of « 
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w!if «ii {»ro«««ii« • ! * tn* tr«ii»ltioii atftU (Xbiv or VMlh 
3 
H-€«C*II ^ 
I 
H 
/4a 
g«C « C-^l 
UVI 
«3 
I 
1 
f t ftpptwr* tiiat ttfNieliov • stUittlttiAfit •aoh a* it la 114EI 
•tai»itt i«« tut poalUva ebarg* oa C-SO to sticii M ojrtABt tliat 
i t s 4oid)i«ie« Md t«ibt*^a«it attftok by t l i * aiioltopliiU ( u p 
l««dt •«oltt«lvtlr to ¥1^ vin tli« tranttllott t t a t t £UV, tliouga 
on ttftHo groiiii^t «t t would li«iv» fnvoartfl tho loriuitloei or XiWll, 
• goi «• 
i n • • tk iaot l a pr«»«ii«« of e»ttttytlo naotaiit of trlottaylwilao 
(ftA) fottovtd by «orlt-f^> vltti «i|tt«ott« miA (jlcftoM 30) faroitlietf 
m »9U^ emt^omd mritl^ •«p, 9i*S7*^C» niileH •HOwtif ao il«{»r««tloa 
OS mim^ »*p* lateralaattoa aitli an atttlKinlle aai^la of 10* 
oynwiaaaaiiale aald. I la aieraanalyaia aufyfiortaA Itia foraala 
1^1^ *30^ 3^* ^ * i»ro4laet aid aot coatain aajr kalogaa ar aitrOi«ii 
as trltfa««a4 tiy ta and Bailatata taat . I la at t -dial i ro^hai i f l * 
liyitrasafia darfvattva tia4 • • f , llf»116^C» aod t t a aaalear^aaoaa 
•a l t td at 136^0. fa in np99trmm atroat baada at ttd5 and 
1710 a«"* m9T9 ohwtrtA for aatar ear$>on]rl and aia earftonyl 
ftanotloaa* raapaotivaly* Tha H^n apaotron alioaad tUa alftaala 
at S un (tail* broad a, <-CH.-»), a.OS (au, at C8,«c»), 3»Ji 
(4n. t Uka» «C-Cn, and •(^^-•CO^), aad iO»ia ( m . a. <-Cuua. 
a 
vanlabftd in s>raaanc« of !>«»')« '^  raaaoaaoia patbaar '^t' tba 
foraation of kato aeid (xur i t l ) aay ba sis«itar Is a»a l l l a a -
tratftd bf ^aliaka j^t jsl* in faei la aooiraraioa of vlayl 
asldaa to katooaa. fh^ radaetlois of %W altb itfoo i» a<}uaaiia 
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aeatl« aeld m»» atao parfomad abieti lad la aaarty qaiuiU«* 
tatlva yli»td to tba foraalloa of tba Mmm kato aeld {XWlUh 
nia aatetualra fomatloa of lO^oxouadaaaadla aald {tUfill) by 
ttta raduotioi!! of IM^ adduat ( X U ) provaa Ilia ra«loapaolflaity 
Of %I«V and aarka the poaitlon of asldo ftaiatloa at 6 - i a . Uaaoa 
i t aotabliabaa tba r a f i o a a l a e t l v l ^ of IM^ addltlaa to tba 
tarailnal aaatyl«nlo aald. 
9,2* Aidltloa mt III3 f m%hfl tiindftcriiosu (HVA) 
out 
9«tiii(i90ffio)it« ( H V A ) mm Qcrrltd/la tti« tlMllAr wMiMr 
(9elie»« 4T)* In this « • • • a ••9«r#)t» l»ii««rl« adxturt of 
mtttbfl 9(iO).«sl4o.lO(9)HiMI#ita<}«fttiri9«tts(l«I Mtf U I I | wM 
for«iiA, la aaititlQti to tli»f« ytttiaol tod<»«si^«»» « 4ii i«i i« 
(LIV) ««• «l«o ltol«t«4 duHiig tii« roootion «liicb ««• «h«r«e«» 
t«rl t«4 «• t>ytO<-^la«id<iiM(SteeiioiiU« Afttr t^« iMlilltloa of im^ 
to tlVAf tHo rotultia^ pr9&met wtm ebtalooil • • wi matfr coloured 
ott ( y t o U tool} ulilois okowoil turto dtotlaot oi^ olo (it^ » d«D9, 
O.TOf «ad 0,5ft with roopoot to tko a^ of otortltif •a tor ia l «o 
a»T?) ott on waatyticftl fU3 ploto* OotiMm okroMitograplir of tfiio 
eruila nroduot reirtolod U <a8i)» U l l ( 9 e i ) , oMd UV C&3;i), 
0 r A 
- 203 • 
in ttt« ?H« i»l««9at«l mialiracs of f l m t t v t i nos^ r ie ^rodttots 
(yr «ad I t f l l ) ••pajr«t«d f r o * eolwm r9ir«iilifii t l i« fli9l«eut«r 
f<»r«\tlmi l i t ^ 1 ^ 2 0 ^ g l ^ j * ^r«»«ae« ®f I M o «ii<l asldo grotips 
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r f t tp»et tv«t f« f i i« I» 9pm%itm oi Hotli w§r* vi^ry mmn a t | i i« itit* 
bitfid* nt 3100* {C^n^ a t r ) , t 7 9 i t iO«^ • t r ) » IdaOM (aii& tttr). 
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« / • 333 
0 
II 
m/* 310 
t!i« )»M« panic 9f ^ « tuffttriii* tita aaalianlMia far tiM famallaii 
af tba fraga@Bt ttma a/a 303 M i 143 ara alidlar ta ftioaa iaaarlttad 
lb« •truotiir* of 1<III «• mitltjrl 10«*«cl4««it«>l94»«itf«««ii»«t«* 
Aoeordiag to Hi* SMliiuiits iiditvh ttiv«lv*t tli« ay«tl« iodoiilw 
ton ( t W I ) tiittr«««li«to.**••*** 
img«e«c«it 
u» as^ 
cs.-c • c«a V 
tux 
C«tt 
Ull 
I* 
oii^«*a»a«a 
l i l l l « 56^ 4 
opoatag of tko loassliM I m (lUlX) by H^ profor^iljr froa X—n 
•tortoalty blatftrotf otdo (oarlioa oC to aotHyl) Wwtlac to U l l 
(via U I ) ai tut aajor produot I * «a«orat«adaiilo* 
Far til or tho rodaatlon of U mA i&VL aitli aftae la aqaoona 
Motio aold^*^ aatf/or lir i(aj|3 aottiod^^^ lod to tao foraatitti of 
9* and tO«lKototMidoeaAole aoidt (ur aad fbV'Ill), roofiootivolr* 
« ao« • 
I t prmf tlittt til* iir*<t«et« 14 mA U t I for»«i »r in* •4 i l t i«« 
i*I Idll 
xk 
•r 
3* 9^ SCI 
caj-ciij*iC»(CHjJ^c»flw 
Vf 
p»»ttloa •? a«l4« irotifi at C«» tii U «»d at C*10 la 1411» flia 
fro4tMt (•«|i* » 3 \ ) yr r«ti>aotfa« to Oir taat,*^ gl«t«ital 
aii«tjr«l« 99rr9upm4\ai to ^iji^%* >to af4«dlaltro|ilioiirllirtfragOtta 
A»<i ooaloar^aooaa dartvatlvao «atto4 at t38«M^ aai i€0*e» 
ro«9*ottv»tf • Tlio IR tfaatriM ohooa^ l a doflkl* oaroonifl band at 
tT30 (aol4 C^ atr) mi I f 10 a***^ (oxo e»o a i r ) , fka MiW aiKiatma 
of tHa koto aol4 vat aara lofafaatlv* ahoat I la atraetura* I t 
Utif atinala at S t a t (««# •# (^|«-G-)i 1*34 (iat» hfaa a^  ^^l^-)* 
9*39 (6«» • , «<m «^G«Ci2« aad «C|[2-C09)« aB<i 10, |« (ia« a* -COOf^  
tflaappaara« t^oa aitfltloti af D^ ^^ )* Tha •atiqflaaa proioaa cx^  to 
aarbourl aad kato groqpt appaarad at ratatlraty tow l lald (>aoaiMa 
af tHalr aaaoelatloa altli tht dathitiding earlittarl fraiifa. fhoa 
tbo appaaraaoa af a six protM aaltlplat aaatarat at S 3.19 and 
tka al^99in^ of mf atHar aliaal batvaao S t«40 aid 3*i0 alaarly 
aatakllaiiad tha kato croui^  at 0«9 of ^ a fattr ool^ aliala* 
• a9» -
fH* tiitrd prodiwt UV fr«Mi IH^ «I4IU«« t * itVA wma 
anftlril* tii« f9ff»ol« C||iaQ^||^A 'VMM ««tJl dociamitsd* FrcMse* 
%f potitlvtt t«»t fer iittroi«A mA m tt«s«tiirtt ii«tl«t#lii l*»t« 
Cti«rMUH«tli» tn biAtfe ftt aiOOt (e*^3 t t r ) «a4 iTas* toT^ 
(CaO ttry ««r« •irt4Mi««» ttt r«v«ttr of t!i« struettir** flit m^ 
•p»etr«» tliovotf •lt«ftl« at 6 t*4<> (tOQt liroad • , •qi^'*)* a«09*a«§9 
Corert«p^lag •Igisftltl » « •« G»j«G«| M 4 4Uf t | i ^ * ^ ) * MMl 
-(mj«cof))y WHS 3»sa (^ t •• •«<i^ oi9}» '^^ ^ 6ti««itt*i viiift • ! c«8 
Md 0* i i protOA* niileli apptarvd la tli« ar«« ^ a«<»»«s»«0 tadi«at«d 
tlM pr«MttM of doiHilo Hoad littvtM tar^M atoaa toaariac aaida 
trai^a* Tlia aaaa aftolraa at f*lV (Pifara tS) gara yaaka aaaag 
atHara at a/a ISO ()lt» ^^ij^^^j^^)* *t i» i t a , ft6>t tajl» e9« «t» 
and ar. THaaa paaka altrtHaiad fa tka fra^aaata il laatratad 
In Seliaaa sa. ftia dlatlaatlva faatara la Ilia fragaaat m/9 iaa« 
ahleli pravad ilia daAla Haad kataaaa C«# aad C«lf»* 
c^motg. 
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C^COIjJy-CIWHMg 
•l 
HZ* a i l 
Nl' 
TH* 4lMi<l« (UVt la^) • • • i s « U U 4 M ft ftr"prodiMt la 
tli« atS^ltlon r««otlMi« I t warn •!•«« thtkt tills ptodti«t I t lato 
tomtA tip«n tr*ftt«mt of nVA vltb lodla* luiKi* •oltttlM «t $0% 
and »i«r«fara probately arlaaa i / 4tapl«aaM8t of mo vloyllo 
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toAKIo at til aalda* Qaoaaar j | j t « baa raportatf Ika alallar 
raaatlaa pradaet of IM^ adtflUoa to IfbMflpropjraa* 
gacf»iRiiigiiriii4 paocsDimes 
All iiottlac pftiiit* WW •h—rwm^ • • • iC*fl«r •pparftttw 
•ad «r* iw««rr««t«tf« l i irr*r«i (iRif «f»««tr« • • r t •»tftlii«« i^tb 
« {'•rlrlii^ilMf' tst ipMtraiiiiotAattvr* fn* mtbt^wimU^m ••« «» 
1^ aittf i * 4 M * ! * *«tr««g« MdiiHiv «*«ltf aai *ro*«*i r*^|»**t&v*ljr« 
!rttr«ri9l*t (nr) •p**tr* ir*r* 4*t*ff«l**4 villi * tt**iMMUi iMC*aA 
9|p*etr*fli*t***t*r* iitiel*«r ii*i»*tte ft«»*n«i«* (Mtt) •t**t)r* 
wir* ont^iMil •» • f * i lMi A«Ml> •p*etr(M*i*r* Cii»«i**l abift* 
*r* r*f»*rt*tf M I g (ppm) r*UUir« t* l*trMMtliyli l I*i i* (tMJI). 
YH* •wipl** IMF* riM Ml iO^ ••l«itl*n I * ••raaa I*l»**ii l*ri4** 
Tb* Abliravf*tl*fi* *•« #9 t* •» wid »* 4*aot* *«laftl*tt d* i * l * t t 
trlpSaty fnartott MI« «ttltl| i l*t*t r**^**ttv*ljf» it*** •|^«*tr* 
**r* r***r4*4 MI * Sttaeiit Mtoi « • • • •f««irMi*l*r« SMipl** 
«tr* latr*4iie*4 fcy 4ir*at iB**rti*B ar via a Varlaa I8«i«« 
olir*a*t«sr^h« Spaaira aar* naraally rMi a l fO a* aitli a^ 
•9vr99 iiraaaara af 10*^ tarr aai a taaparalara i^t I80«i«0 c« 
fhla^lirar ^raaatagrap^la (¥16) plataa vara aa|it*« at Mi alUea 
fat f»f and a atytara of fatralaua attiar«aliirl ailMr«aaaila aald 99t2Qit,t/r/^) aaa oaad aa ^avalaplai aalv*ala» Analrtiaal 
f tataa wr% raadarad vlaoal bjr aurarlag altii 9i$Laaaaaaa aalaUaa 
af paraHlarta aal4 aadi liaatlac la an Mr*a ('^ttO Cf far 10 ala* 
ratralaaa atlitar rafara to a fraotiao af l»»p» «0«40*C» 
yrftytnn ft |Q**«i<wiyif f^H <*^ y> 
ra a ooM aalotlaa af aosaarolal to^aaiaeaaala aeia 
(T» 40 $} la aarboa tatraaiilarld* <ISO all» iraiaaa (af f ) «aa 
atMad dropalaa* «kaa tka adiltloa «aa avar^  tba alitara »aa 
at l r ra i for 3 lir aa^ l a f l avaralijbt* Plotlllattoo of aara^ 
tatrae^larKlat aad aorklnf-o|i attli atlirl atnar faralaliatf 
fOfll^dlkroaaaadaaanolo aald ( n , Ti g) aa a tMoac vlaaoaa 
llf|iild* Hkraaltfa (Xlt S M §)• pataaalaa iir«r*xl4a {U §)» 
watar <ao • ! )» aa« atlianol (318 a l ) a^ra tafeaa la a raamt 
« a t t • 
)i«tt<Mi«d r tMk Md r«fl«x«d 9m m «at«r'-li«lli f«r 10 br. MMt 
»f t i l* «le»b9t VIM r«««v«<l iM4«r r«tfHe«<l-|»r«*»iir«« ftt* |»ro4iiet 
« M illiit9lv*ii In ««t«r« •e l t f l f l t i l «ttli 0Old 411* S^iO^t Mtf 
•^rtrseted ifttn • Iky l •tti«r« f l i * •xtrM»t« ««ir« nattliwft witk 
««t«r M i <irl«4 ov«r «ali]^r*a« totfiiMi •(ilpliftttt* Jt«iioval • ! 
•olv«nt ri«l(i«4 tbt eruil* mei4 «iiioli « • • erjr»t«lll««4 fraii 
pfftrolcttm •thvr* 11i« ^ryvtal l ln* tO*«iitf*«3rii«le mi^ (S t l f 
1S«S «, «•• iSK) tHitft olitiiia«tf M l U d * t 43^6 (111.®^ «•{»• 
4i«43*C}, iSSi lSlJ* <^ ««««* C» r3«S$| ll» 9 . f « . €ftU« for 
CjjHjuOjl C, ra.53} a , f .994. 
A portion or I M •eotjflonto M t d ( I t i t f «) ««• 
• t t t r t f tot f frith othoroftt ai«i«»otiiMo» flio ooiT«opo»<tiiig 
iMtlirl ootor ( 0 1 ^ 1 wm olitotiiotf ot an o i l * Aaolyto . Fovmii 
C, T3.43| Jl» tOa«l, Colo, for C|JijgOj|l C, 73.4T| t l , 10.80^ 
I t (Ifoot)t 33700 (C-a o t r ) , ailOw (CSC o t r ) , oa4 t74Q0o«** 
(ootor C«^ o t r ) . mHt S 1*33 ( i a » , toro«4 o» •CM^^^f 1.89 ( l a , 
t llico, iCoC«), 1.08-3.40 (4« , 0ir«rl«rPi«« oifaolo* HSiC-Cg^* 
Mitf ocn^-coi)), ooa 3.«o (3H, O» -caoq|t^). MOOOI ^/O 199 
(3.7» llt)« 199 (17 .3 ) , 194 ( l9 .7}» 137 ( 4 . 7 ) , 133 ( l 4 . f ) , 
133 (19.3)« 109 U 3 . 7 ) , 95 (49 .7 ) , 93 (39 .0 ) , 91 (lOO)* 
74 (S9.0)» 99 (43.0)» 97 (99.3)» 39 (93 .0 ) | 93 <17.3)» 43 (44.0>» 
41 (73 .0 ) , 40 (S^3)t 0119 39 (33 .0 ) . 
Aaotliwr pwU9m «r tOttl«tfi^rott««Hl«««i<»l« aeltf (XI» 
t7*9 g) « M «dd«4 to « ••t«ttott of 9«tMi»liMi Iirir03d«t i94«$ g) 
In «iit«r (SS ttl) «BA ttm «iacttir« ««• li««t«4 i n m 9pv» tlmtt 
• • tfint tli« l i i t«ni«l Ump^rmtwf r«»« t lov l r t« ttO^C «ad 
r«ii«l»«4 t t e r t for 90 alii« v«t«r ( t tO a t ) « M oMotf «•« tiio 
••loUiMi ««tiflfi«tf vl t l i diil* ll|S9^« th« pr*4a«t kolsg ostrAototf 
vftH otfifl M o t o U * Svi^orottoA of tH* ••tirost g«r« tli^ 
prodiMt (t9*T8 g) • • • ••• ' - •r jr^t«l l |^«bl^ o i l v i i i ^ •bowod 
two vcrr • ! • • • opot* Ml riiC plot** 
?ii« orud^ prodnot » • • okroMitogropli^tf vwr • OOIIIMB of 
• i U o « g^t* £1»U0K vl th p«troUM« •tli«r govt 9^ia«y«d^^«di^A^lo 
•of4 ( n i f t 3*7S gf • • • USii^ ) «• an o i l (••oH rrMiU«« •< IS • ! 
« • • eolloetog)* t t roslstod o i l fttto«pt« lo «ryotoliio*tlo«« 
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